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44th KNITTING ARTS EXHIBITION 


Civic Auditorium ¢« Atlantic City, N J « May 4-8, 1959 


HE 44th Knitting Arts Exhibition, 

under the joint sponsorship of 
the National Association of Hosiery 
Manufacturers, The Underwear In- 
stitute, and the National Knitted Out- 
erwear Association, will be staged 
May 4-8 at Atlantic City’s Civic Audi- 
torium for the largest attendance in 


awaiting show-goers, it is felt that the 
following will be of chief interest to 
readers of AMERICAN DYESTUFF 
REPORTER. 

Howes Publishing Co, Inc, pub- 
lishers of ADR, Knitting Industry 
Weekly, the Knitting Mill Supply Di- 
rectory, and the Technical Manual of 
the AATCC, will exhibit at Booths 


the history of the show. 
more than 200 


Of the 


ALLIED CHEMICAL CORP 
261 Madison Ave 
New York 16, NY 
Booths 205-206, 211-212 

On display: Textured Caprolan fila- 
ment nylon yarns in knitted carpet 
and other products. 

In attendance: S H Cooper, sales 
mgr; R E Mulcahy, sales rep. 


AMERICAN ANILINE & EXTRACT 
CO, INC 

Venango & F Sts 

Philadelphia 34, Pa 

Booth 390 

On display: Textile chemical spe- 
cialties. 

In attendance: William J Duddy, 
president; R D McCarty, vice presi- 
dent; Lynn Kippax, sales mgr; Martin 
H Silberman, tech dir; James H Jones, 
sales rep. 


AMERICAN ENKA CORP 
530 Fifth Ave 
New York 36, NY 
Booths 163-164 
On display: Rayon staple, filament 
rayon; nylon staple and yarns. 


AMERICAN 
CO 
Ross & Section Aves 
Cincinnati 12, Ohio 
Booth 292 

On display: 36x18” Cascade end- 
loading washer equipped with full- 
automatic supply injector and Selectro 
washing control; 36x30” Thermatic 
tumbler (steam-heated); 17” Motex 
extractor (laundry-type). 

In attendance: Paul Abrams, New 
York sales office. 


LAUNDRY MACHINE 


AMERICAN THREAD CO 
160 West Broadway 

New York, NY 

Booths 403-406 
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exhibits 118-119. 


On display: Yarns, industrial sew- 
ing thread. 

In attendance: Harry Horrocks and 
Curtis Bowne, vice presidents; Rod 
Hall, sales mgr. 


AMERICAN VISCOSE CORP 
350 Fifth Ave 
New York, NY 
Booths 409-410, 415-416 

On display: Fabrics of Cotron, 
Avron and Fiber 40; Avisco Integrity 
Tag; literature pertaining to the dis- 
played fabrics. 


JOSEPH BANCROFT & SONS CO 
Wilmington, Del 
Booths 155-159 

On display: New Ban-Lon garments 
and fabrics. 


BANNER YARN DYEING CORP 
488 Morgan Ave 
Brooklyn, NY 
Booth 204 

On display: Garments made from 
Orlon, wool and stretch yarns—dyed 
and processed. 

In attendance: Murray G Catin, Al 
Weinberg, Jack Weinberg, Dan Levy. 


EUGEN BELLMANN GmbH 
Hammer St 6 
Hagen-Haspe (Westf) 
West Germany 
Booths 180-181 
On display: Textile finishing ma- 
chinery, Colorplast machine. 
In attendance: Curt Kronsbein, 
commercial director. 


BEMIS BROS BAG CO 
Box 905 
Terre Haute, Ind 
Booth 142 
On display: Polyethylene packages. 
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In attendance: A R Spicer and J 
Bruton, plastics reps; W P Conway, 
sales mgr. 


CANNON MILLS INC 
70 Worth St 
New York 13, NY 
Booths 499-500, 505-506 

On display: Combed and carded 
cotton yarns, both natural and dyed; 
blended and novelty yarns. 


CELANESE CORP OF AMERICA 
180 Madison Ave 
New York 16, NY 
Booths 213-218 
On display: New developments in 
knitted fabrics of Celanese contem- 
porary fibers, both twist and circular 
knit, with particular emphasis on new 
blends of Arnel and Orlon, Arnel and 
cotton, and Celeperm and Helanca. 
In attendance: W O'Neill, M Fritz, 
M Macauley. 


THE CHEMSTRAND CORP 
350 Fifth Ave 
New York 1, NY 
Booths 66-68 
On display: Acrilan acrylic fiber and 
Chemstrand nylon. 


COURTAULDS (ALABAMA) INC 
600 Fifth Ave 

New York 20, NY 

Booths 443 & 448 

On display: Fibers, yarn, 
and garments of Coloray, 
Fibro and Topel. 

In attendance: Royston Dunford, 
development and public relations mgr; 
Homer M Carter Jr, marketing and 
merchandise mgr; J Allen Plant, de- 
velopment mgr; Kaye Styron, fashion 
coordinator. 
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CUMMINGS LANDAU LAUNDRY 
MACHINERY CO, INC 
305 Ten Eyck St 
Brooklyn 6, NY 
Booths 107-108 

On display: Stainless-steel washing 
equipment for knitwear, steamheated 
drying equipment for knit goods. 

In attendance: Eugene Cummings, 
vice president; Dave Green. 





DIXIE MERCERIZING CO, INC 
Chattanooga 1, Tenn 
Booths 527-529, 534-536 

On display: Fabrics, garments and 
products made of Dixie yarns; Du- 
rene, combed peeler single & ply, mer- 
cerized singles, dyed and bleached, 
chemical fibers (100° and blends), 
tufting and carpet yarns. 





DOW CHEMICAL CO 
Williamsburg, Va 
Booths 470-473 

On display: Zefran acrylic fiber, 
Lurex metallic yarns. 

In attendance: Leon Seidel, W H 
Oliver. 





E I du PONT de NEMOURS & CO, 
INC 
TEXTILE FIBERS DEPT 
Wilmington 98, Del 
Booths 109-113, 124-128 
On display: Nylon, Orlon, Dacron, 
rayon, and acetate yarns and fabrics. 
Center of the exhibit will be marked 
by a 12-ft-high column topped by a 
revolving “theme wheel” pointing 
out that “From Fiber to Retail Sales 
Du Pont Builds Profits for You.” 





EWING-THOMAS CORP 
Chester, Pa 
Booths 114-115 

On display: Mercerized yarn, natu- 
ral, bleached and dyed—specially de- 
signed for knitting and weaving 
purposes. 

In attendance: James L Rankin, 
Jesse W Jester, George W Fiss, Rich- 
ard E Rankin, David Thomas, Jacob 
F Meschter and George E White. 





W F FANCOURT & CO & 
FABULIZED DIV 

516 S Delaware Ave 

Philadelphia 47, Pa 7 
Booths 515-516 

On display: Specialty products for 
hosiery and other textile processing; 
Fabulized absorbent finish for syn- 
thetic fibers. 

In attendance: John L Fancourt, 
president; J Thomas Lindley, vice 
president; R P Rhodes, W K Sawyer, 
T F Broadhurst; C G Wolf, chief 
chemist. 
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FLETCHER WORKS INC 
2nd & Glenwood Ave 
Philadelphia 40, Pa 
Booths 190-192 
On display: Textile machinery. 
In attendance: Edward T Taws, 
president; Edward T Taws Jr, presi- 
dent, Fletcher Southern; Bus Roessel, 
chief field engineer. 





FRANKLIN PROCESS CO 
DIV OF INDIAN HEAD MILLS 
Howard & Clearfield Sts 
Philadelphia 33, Pa 
Booths 444-445 

On display: A huge transparent 
tube, rotating on an illuminated axis 
and packed with Franklin Process 
Springs. Visitors will be invited to 
compete for prizes by guessing how 
many springs the cube contains. Ex- 
hibit will feature Franklin’s new line 
of “Bonded” colors as well as recent 
activities concerning the dyeing of 
synthetic fibers and blends as used in 
knitted outerwear. 

In attendance: Walter W Wolfe, vice 
president; plant managers; and sales 
force. 





GARMENT ~ FINISHING 
MENT CORP 

18 Brattle St 

Cambridge 38, Mass 


Booths 132-134 


EQUIP- 


GLOBE DYE WORKS CO 
4500 Worth St 
Philadelphia 24, Pa 
Booths 377-378 

On display: Dyed yarns for the 
knitting trade. 

In attendance: H T Greenwood, 
Thomas S Greenwood, Fred V Traut, 
W B Taylor, R W Foltz. 





B F GOODRICH CHEMICAL CO 
3135 Euclid Ave 

Cleveland 15, Ohio 

Booth 37A 

On display: Varied applications of 
Darvan nytril fiber in the knitting 
industry. 

In attendance: L F Reuter, mgr, 
fiber sales dev; H E Greene, senior 
fiber dev engr; J M Bloomfield, A L 
Ilg, and A E O’Heir, fiber dev engrs. 





HEBERLEIN PATENT CORP 
350 Fifth Ave 
New York, NY 
Booths 182-183 

On display: Assorted Helanca gar- 
ments and fabrics. 

In attendance: R Kuendorf, engi- 
neering; S Weller and S Pitney, pro- 
motion; P Hollings, retail promotion; 
others. 
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HUDSON AUTOMATIC MACHINE 
& TOOL CO 
137-139 38th St 
Union City, NJ 
Booth 18 

On display: Projectina (textile test- 
ing instrument). 

In attendance: C A Hepp, president; 
H Peter, secretary. 





HENRICI LAUNDRY MACHINERY 
co 

10 Henrici St 

Mattapan 20, Mass 

Booth 41 





INDIAN ORCHARD FINISHING CO 
INC 
Indian Orchard, Mass 
Booths 116-117 
On display: All types of dyed and 
finished knitted fabrics. 
In attendance: Larry Weiss, general 
mgr; Abe Young, sales mgr. 





INDUSTRIAL DRYER CORP 
432 Fairfield Ave 
Stamford, Conn 
Booths 151-152 

On display: “H-W” conditioner, 
arranged to automatically pre-heat, 
condition, dry, or exhaust. The con- 
ditioner is used for twist setting, 
shrinking, lofting or regain. 

In attendance: Philip H Friend, 
Jesse R Tutt, Richard G Leininger, 
sales reps; F W Caesar, sales mgr. 





JORDAN MILLS, INC 
P O Box 200 
Columbus, Ga 
Booths 120-120A 

On display: Various knitted apparel 
made from stock-dyed synthetic and 
cotton yarns produced by Jordan 
Mills. 

In attendance: R C Jordan Jr, pre- 
sident; W A Livingston, asst sales 
mgr. 





KEYSTONE DYEING CO, INC 
3215 Amber St 
Philadelphia 34, Pa 
Booth 504 
On display: Dyed fabrics & sweaters. 
In attendance: F P Murphy, Henry 
Kline. 


KLAUDER WELDON GILES MaA- 
CHINE CO 
Adams Ave & Leiper St 
Philadelphia 24, Pa 
Booth 73 
On display: Paddle wheel dyeing 
machines, stainless-steel dyesticks; 
stainless-steel outlets. 
In attendance: Wm E H Bell, presi- 
dent; Thomas Bell, secy: John 
Rascher, sales rep. 
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LAUREL SOAP MFG CO, INC 
Tioga, Thompson & Almond Sts 
Philadelphia, Pa 
Booths 547-548 

On display: The Laurel line of 
soaps, oils and finishes for the knit- 
ting trade. Lubricating and condition- 
ing emulsions and winder trough 
solutions for all natural and synthetic 
fibers and yarns, hosiery _ boil-off 
compounds, soaps, softeners, flame re- 
tardants, and a complete line of pack- 
age-dyeing assistants and _ finishes 
will be featured. 

In attendance: Clarence E Bertolet, 
president; William H Bertolet Jr, 
treasurer; William H Bertolet III, A 
Henry Gaede, Fowler Jackson, B N 
Peterson, J Paul McGinty, Albert H 
Rant, Joseph J Murphy. 


LEATEX CHEMICAL CO 
2722 N Hancock St 
Philadelphia 33, Pa 
Booths 170 & 177 

On display: Chemical specialties. 

In attendance: Maurice M Guertin, 
Joseph A Clark, Samuel J Guertin, 
John F Rieder, Kevin McChesney, 
Troy F Robbins, John McChesney, 
John McChesney Jr. 


LINDLY & CO, INC 
248 Herricks Rd 
Mineola, NY 
Booths 59-60-60A 

On display: Quality control instru- 
ments for the textile industry. 

In attendance: H C Lindemann, 
president; D J Mindheim, director of 
research; V Mateyka, secy; C P Elgin, 


coordinating engineer. 


MALINA CO 
125 West 41st St 
New York 36, NY 
Booths 327-329 

On display: Nylon, rayon, acetate 
yarns, natural, dyed and_ thrown, 
showing all types of put-ups, all types 
of dyeing, all types of throwing; 
stretch and Helanca-type yarns, natu- 
ral and dyed; metallic yarns, featur- 
ing Malora with Mylar (butyrate), cel- 
lophane, supported and unsupported. 


NEW YORK PRESSING 
ERY CORP 
880-888 Broadway 
New York 3, NY 
Booth 424 
On display: Operating units of im- 
proved automatic press for knitwear 
and fully automatic cycle steam table 
with sizing attachment. 
In attendance: S Berl, H Rosenblatt, 
C Zacuta, sales; H E Cole, sales mgr; 
M Puretz, vice president. 


MACHIN- 
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PARAMOUNT TEXTILE MACHIN- 

ERY CORP 
131 S Wabash Ave 
Chicago 3, Ill 
Booths 313-314, 323-326 

On display: Model 59 Retort (ladies 
hosiery finishing machine), Model 16 
Paramark Transfer Machine (for half 
hose and anklets), hosiery drying and 
finishing forms, Paramount attach- 
ment for the Getaz toe closure. 

In attendance: William Pope, presi- 
dent; John Fenley, secy and sales 
mgr, W H Albertson, L J Albertson, 
Otto Siegel, Loren Ross, Ralph Storrs, 
Wilfred Pike, Margaret Gustafson, 
representatives. 

PELLON CORP 
350 Fifth Ave 
Lowell, Mass 
Booth 337 

On display: Pellon nonwoven inter- 
linings for shape retention. 

In attendance: Harold R Boiman. 





JOSEPH PERNICK CO, INC 
5419 Flushing Ave 

Maspeth 78, NY 

Booth 338 

On display: Textile finishing equip- 
ment, such as gumming and splitting 
machine, finishing machine, calenders, 
aero-dyne dryer, measuring and ex- 
amining machines. 

In attendance: Louis Pernick, presi- 
dent; David Pernick, treasurer; David 
Haft, secretary; Mark Pernick, sales. 
PHILADELPHIA METAL DRYING 

FORM, INC 
1550 Torresdale Ave 
Philadelphia 24, Pa 
Booth 37 

On display: Hosiery finishing equip- 
ment—steam & electric boarding 
forms, preboarding forms, _ sizing 
boards, boarding form (steam and/or 
electric) tables and accessories, trans- 
ferring machine. 

In attendance: Barton B Johnson, 
Thomas P Flanagan, Arthur H John- 


son. 


PROCTOR & SCHWARTZ, INC 
Seventh St & Tabor Rd 
Philadelphia 20, Pa 
Booths 557-558, 565-566 
On display: Sound color motion 
pictures of Proctor equipment in 
actual mill operation, in addition to 
photographs and equipment models. 
Featured will be complete equipment 
for processing tubular knit goods, in- 
cluding bleaching, extracting and im- 
pregnating, drying, equipment for pro- 
ducing Redmanized fabrics, and equip- 
ment for tricot including the Dalglish 
tricot tenter, pin frame and overfeed. 
In attendance: William H Poole, 
William M Harper, Parke L Schaffer. 
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ROBERT REINER, INC 
556 Gregory Ave 
Weehawken, NJ 
Booths 369-371 

On display: Working model of Fam- 
atex tenter frame; new 170” Excentra 
tricot machine. 

In attendance: John A Vollmann, 
K T Marx, Walter Horn, H D Scheube, 
H C Feustel. 


RHODIA, INC 
60 East 65th St 
New York 22, NY 
Booth 509 

On display: Rhovy] fibers. 

In attendance: L Hochstaedter, tech 
sales & service, Rhovyl Div; H L 
Kenvin. 


RICHMOND OIL, SOAP & CHEMI- 

CAL CO, INC 
1041 Frankford Ave 
Philadelphia 25, Pa 
Booth 202 

On display: Various types of yarn, 
threads, piece goods and finished fab- 
rics showing the application of the 
Company’s various products textile 
fibers and fabrics. 

In attendance: William Alkus, pres- 
ident; Morton W Levi, treasurer, 
chemical engineer; John W Schenkel, 
chemist; James W Lederer, sales rep. 


SANITIZED 

ICA, INC 
181 Madison Ave 
New York, NY 
Booth 421 

Display will feature the sales and 
profit advantages of the Sanitized 
bacteriostatic additive, and will de- 
pict the gains that the knitting in- 
dustry has made with the Sanitized 
additive featured. 

In attendance: Lawrence Iason, 
pres; Michael Ressner, exec vp; 
Harold Sadev, Bob Nusbaum, Betty 
Jane Hilton, and Muriel O McGarry. 


SALES CO OF AMER- 





SCHOLLER BROTHERS, INC 
Collins & Westmoreland Sts 
Philadelphia 34, Pa 

Booths 463-465, 474-476 

On display: Dura Beau, Scholler- 
ized, Lanolized and Hysorb finishes 
for conventional and stretch stockings 
and knitted fabrics. Also Lanolized 
WW for “wash and wear” fabrics. 

In attendance: E S Atkinson, L M 
Boyd, E J Fitzgerald Jr, A T Glenn, 
J F Noble, D E Robertson, J O 
Sweitzer C H Schuettler, W R Sar- 
gent, W S Truette. 


(concluded on page 96) 
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CHEMICAL TREATMENTS OF COTTON 
TUBULAR KNITGOODS 


Plant manager and technical director 


BACKGROUND 


. OR several decades, tubular knit 
cotton fabrics have been pro- 
duced and sold with little or no 
finishing treatment except, possibly, 
for the addition of weighters. For 
many years, the end-use require- 
ments of the garments produced from 
such fabrics made it unnecessary to 
apply any special functional finishing 
effects. This was true during the 
period when such fabrics were used 
primarily for undergarments. 

In the last few years, however, 
tubular knit fabrics are being used 
in ever-increasing amounts for outer- 
wear, dress goods and other garments 
which require some special proper- 
ties which are not inherent in the 
basic knitted fabric. For example, it 
is obvious that jackets, dresses, and 
skirts require much more shrinkage 
stability than could be tolerated in a 
man’s undershirt. Similarly, following 
the trend which is so apparent in 
woven fabrics, the housewife now 
demands easy care with all of the 
fabrics which she purchases, and im- 
proved wash-wear properties for 
knitgoods can be an important sales 
tool in developing these new markets 
for knitted fabrics. In the same way, 
additional functional effects, such as 
water repellency and _ permanent 
bodying, will provide the knitted 
fabric industry important advantages 
now enjoyed by woven fabrics. 

Because it is a_ well-recognized 
fact that nondurable finishes result in 
far less repeat sales, all facets of the 
textile industry are rapidly turning 
to the use of permanent finishes 
whenever possible. It is with the ap- 
plication of such permanent finishes 
to cotton knitgoods ‘that this paper 
will be primarily concerned. 

Because of such difficulties as 
raveling, curling of edges, fabric sym- 
metry, etc, it has been found more 
convenient to finish tubular knit fab- 
rics while still in tube form rather 
than by slitting the fabric and proc- 
essing in open widths. Handling the 
fabric in tube form, however, pro- 
vides some difficulties of its own. 
Some mills have attempted to design 
special impregnating and _ drying 
equipment to overcome these difficul- 
ties, but in general, most finishers of 
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HERMAN B GOLDSTEIN 


Warwick Chemical Division 
Sun Chemical Corporation 


W ood River Jct, RI 


Cotton knit goods are currently enjoy- 
ing a remarkable increase in consumer 
acceptance. The major factors responsible 
for this increased usage are improved styl- 
ing and improved fabric properties through 
the use of appropriate finishing treat- 
ments. This paper describes the various 
factors which must be considered to obtain 
the optimum finishing effects, and includes 
discussion of the preparation of the fabric 
prior to finishing, the choice of the chem- 
ical treatments, and the operation of the 
special finishing equipment for handling 
fabrics in double thickness. 


this type of fabric have turned to 
manufacturers of machinery which is 
designed especially for handling fab- 
ric in double thickness. Probably the 
most widely used equipment of this 
type is that manufactured by the 
Tubular Textile Machinery Corpora- 
tion of Woodside, NY. 


GENERAL 
CONSIDERATIONS 


Circular knitting represents one of 
the most economical methods for fab- 
ricating yarn into textiles. The in- 
vestment in knitting machines is 
substantially smaller than would nor- 
mally be necessary for regular weav- 
ing looms. Consequently, there are 
numerous small companies with lim- 
ited production facilities who knit in 
tubular form. A given knitting ma- 
chine can provide a variety of tex- 
tures and widths, but within certain 
limits. However, in order to take 
advantage of all available business, 
some of the smaller knitters attempt 
to knit fabrics according to their cus- 
tomers’ requirements, which are out- 
side the scope of their machines. 
Consequently, there is much tubular 
knit fabric produced by such small 
knitters which is deficient in one or 
more characteristics when such goods 
are intended for resin finishing and 
shrinkage stabilization. For example, 
if a knitter is asked to produce a 
fabric which theoretically is wider 
than his machine can produce, the 
knitter will normally not turn the 
business down, but will simvly pro- 
duce a fabric of deficient width, leav- 
ing it to the finisher to stretch the 
fabric. In some cases, the reverse 
situation is also true, where a fabric 
is knitted at a width beyond that 
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which the customer requires, neces- 
sitating bringing the width in by 
excessive lengthwise tension. 

Since the advent of resin finishing, 
however, and because of the more 
critical requirements for the finished 
fabric, more and more of the knitters 
are learning that the quality of the 
finished goods depends to a great ex- 
tent on the suitability and quality of 
the greige goods. Consequently, there 
is a trend among knitters to work 
more closely with the finisher so as to 
yield a final product of better char- 
acteristics. Naturally, in this process, 
it is essential for the man who pays 
the bill to realize that a better knit 
fabric and a properly finished fabric 
will cost more. The convertors, cut- 
ters, and the manufacturers are 
slowly recognizing this fact. 

Although cotton knit goods are 
usually sold on the basis of pounds 
of fabric, nevertheless the cutters are 
accustomed to receiving a_ certain 
length of finished fabric based on the 
length of greige goods supplied the 
finisher. However, with proper oper- 
ation of the finishing equipment, a 
reduced length of fabric will result 
if a fabric of satisfactory stabilization 
is to be obtained. Thus, although the 
weight of fabric delivered to the cut- 
ter will be up to requirements, the 
yield in length will be somewhat less 
than is frequently expected. This has 
caused some complaints in the past, 
and is expected to cause complaints 
in the future. However, the more ad- 
vanced processors of these stabilized 
fabrics are rapidly learning that a 
good quality finish will have to result 
in some loss in length to provide 
satisfactory stabilization. Naturally, 
the use of resin will minimize this 
loss in length because of the stabiliz- 
ing effect of the resin. 


CHEMICAL TREATMENTS 


The Warwick Chemical Division 
has been among the pioneers in the 
development of durable finishing 
agents for woven fabrics. Recogniz- 
ing the need for similar treatments 
on knitted fabrics, we undertook to 
develop a line of ‘chemicals which 
can be applied to tubular knit cotton 
fabrics to produce a variety of func- 
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tional effects which would be of in- 
terest to the consumer, and thus, 
further the merchandising of this type 
of fabric. The results of our research 
culminated in a group of finishing 
compounds known as the Perma- 
fresh-Norane Finish. This finish rep- 
resents a number of agents which 
can be used alone or in combination 
with each other to produce a variety 
of effects such as: 

shrinkage control 

spot and stain resistance 

wash-wear 

crease resistance 

water repellency 

bodying. 

These properties are all of durable 
nature, remaining with the fabric, in 
general, throughout the useful life of 
the garment. These effects are ob- 
tained with special chemical-reactive 
materials, which either react with the 
cellulose fiber itself, or react with 
themselves to form high-molecular- 
weight polymers which resist removal 
by washing or drycleaning. 

Aside from the functional effects 
listed, there are certain other by- 
product advantages in the use of the 
Permafresh-Norane Finish. Among 
these may be listed: 

A) At a given level of shrinkage 
control, the finish provides a higher 
yield in length of fabric due to the 
stabilizing effect of the resin; 

B) Reduction or elimination of 
curling during cutting; 

C) Easier handling during sewing 
due to improved bodying of fabric. 

As some examples of the type of 
finishing formulas commonly used to 
produce these desirable effects, we 
give below some typical formulations 
which are now in widespread use: 


A) Shrink-resistant, crease-resist- 
ant finish with permanent body. 

15° Permafresh 424 (a methyl- 
olated carbamide resin) 

5%  Formaset LC-1 (a modified 
UF polymer) 

1%  Permafresh Softener PE (a 
polyethylene emulsion) 

1% Buffer 295 

4.5% Permafresh Catalyst KN 


B) Shrink-resistant, crease-resist- 
ant, chlorine-resistant finish (rela- 
tively soft hand). 

15% Permafresh LF (a dimethylol 

cyclic nitrogen compound) 

2%  Permafresh Softener PE 

2.7% Permafresh Catalyst X-4 


C) Shrink-resistant, wash-wear, 
and spot resistance (soft hand). 
15% Permafresh 424 
6% Norane KN 
1% Buffer 295 
4% Permafresh Catalyst KN 
1% Sulfanole No-9 
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D) Shrink-resistant, wash-wear, 
spot-resistant with permanent body. 

15% Permafresh 424 

5%  Formaset LC-1 

6% Norane KN 

1% Buffer 295 

4.5% Permafresh Catalyst KN 
1% Sulfanole No-9 

E) Shrink-resistant, 
water-repellent. 

15%  Permafresh 424 

12% Norane 4 Star GG-2 

1% Buffer 295 

2% Ammonia 

2%  Permafresh Catalyst K 
1% Sulfanole No-9. 

All of the materials listed in the 
formulas above are simple to mix 
and to apply. However, because they 
are thermosetting resins, which re- 
quire curing for fixation on the fiber, 
the impregnated fabric must be cured 
to obtain permanent effects. Some of 
the chemical and mechanical con- 
siderations which are important to 
obtain optimum results are described 
in the next sections. 


wash-wear, 


CHEMICAL AND 
MECHANICAL 
CONSIDERATIONS 


PREPARATION OF FABRIC 
Most of the durable-type fin- 
ishes are thermosetting and require 
an acid catalyst to promote polymeri- 
zation and fixation. Consequently, for 
maximum effectiveness of the treat- 
ment, it is important that the fabric 
be essentially free of alkali before 
finishing to avoid neutralization of the 
catalyst. Thus, whether the fabric is 
yarn dyed or piece dyed, it is impor- 
tant for the dyer to neutralize and 
rinse properly after dyeing to elimi- 
nate any alkalis introduced during 
dyeing. Furthermore, with fabrics 
intended for water-repellent treat- 
ment, it is likewise important to rinse 





out all surface-active agents used 
during dyeing. 

STRIPE MATCHING———An op- 
eration which is frequently per- 


formed on cotton knit goods is “stripe 
matching.” This is done on a special 
Tube-Tex machine, which slits the 
fabric on one fold, matches the stripes 
of the exposed edges, and then re- 
seams the fabric into a tube. In prac- 
tice, this operation can be done any- 
where along the line prior to the 
final calendering operation; however, 
for resin-treated fabric it is advisable 
that stripe matching be done before 
impregnation. 





IMPREGNATION From the 
standpoint of finishing with optimum 
control, it is preferable to finish dry 
goods. Aside from the savings in 
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eliminating a drying operation, the 
only advantage of processing wet 
goods is that the wet goods can be 
more easily pulled out to satisfactory 
width before finishing. However, with 
a steamer attachment in front of the 
pad, it is possible to eliminate the 
need for handling wet goods, and still 
permit proper spreading of the goods 
before impregnation. 

Ordinarily, the fabric is fed to the 
Tube-Tex pad from a box. In going 
from the box to the pad, the fabric 
is passed over a tensioning device to 
keep it straight, and then is passed 
over a spreader just prior to entering 
the first nip. The tensioning device 
should be operated with only enough 
tension to keep the fabric straight. 
If an excessive amount of tension is 
required to permit the goods to be 
narrowed down to the desired width, 
then it is likely that excessive length- 
wise shrinkage will result in the final 
finished goods. If the goods are ex- 
cessively narrow, and require a great 
deal of stretching in the width, then 
the steaming device should be used. 

The spreader has an independent 
control for speed, and it should be 
operated at a slightly higher speed 
than the pad so as to create an over- 
feed effect. When the spreader is 
operating at over-feed correctly, a 
slight rippling of the fabric can be 
observed on the edge drive, and there 
is a slight flutter of the fabric or a 
loose condition all across the width. 

For fabric intended to be stabilized 
against shrinkage, the spreader 
should be operated at such a width 
that the fabric after curing will be 
approximately the desired finished 
width. Ordinarily, if the Tube-Tex 
pad, dryer and curer are operating 
correctly, and assuming that the fab- 
ric has been knit to the proper width 
in the first place, this means that the 
spreader in front of the pad should 
be set approximately one to two 
inches wider than the desired finished 
width; during impregnation, drying 
and curing, the goods will then shrink 
in approximately one to two inches, 
and will enter the final calendering 
operation correctly at approximately 
the desired finished width. 

Operation of the “butterfly” device 
on the spreader may be necessary at 
times to eliminate “bow” of stripes 
in the pattern but again, this should 
be used with minimum tension ap- 
plied to accomplish the desired cor- 
rection of the “bow.” 

The Tube-Tex extractor pad is 
equipped with two sets of squeeze 
rolls. The first set of rolls is used 
only for squeezing out surplus water 
when processing wet goods, or when 
steaming. On the other hand, when 
impregnating dry goods, the machine 
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is usually run without engaging the 
first set of squeeze rolls. When both 
sets of squeeze rolls on the pad are 
used, the speed differential estab- 
lished between the two sets of rolls 
should be in a proper relationship to 
prevent tensioning the fabric, while 
also preventing cloth accumulation 
from building up. It should be noted 
that some fabric constructions have a 
pronounced tendency to balloon, and 
there is a common practice to apply 
lengthwise tension between the two 
sets of extraction rolls to eliminate 
this ballooning tendency. This gen- 
erally results in lengthwise stretching 
of the fabric as well as narrowing of 
width, which makes _ subsequent 
shrinkage control very difficult. In 
such cases, it is better to eliminate 
the ballooning by other means, such 
as passage of the fabric over a guide 
bar which will permit a downward 
entrance of the fabric into the second 
set of squeeze rolls. 

Maintenance of good circulation of 
the treating bath is important for 
uniform and thorough impregnation. 
Furthermore, maintenance of uniform 
level of impregnation bath is also 
important for uniform application. 
Consequently, the Tube-Tex pad is 
equipped for circulation of the im- 
pregnating bath as well as maintain- 
ing a constant level in the pad pan. 
Because of this constant circulation 
of the liquor in the machine, it is 
important that the finishing treatment 
be of such a nature that an excessive 
amount of foam does not develop. 

Contrary to usual practice in the 
treatment of single thickness woven 
fabrics, generally better and more 
uniform impregnation of tubular knit 
fabrics is obtained with low pressure 
of the nip extractions, using accord- 
ingly lower concentrations of impreg- 
nating bath. In other words, a high 
wet pickup of a low concentrated 
bath gives better results than a low 
wet pickup of a more concentrated 
bath. 


DRYING The Tube-Tex CR- 
48 drying range and the All Modern 
Reel Jet Drying Range have speed 
controls which are independent of the 
pad. As a matter of fact, the indi- 
vidual reels in these dryers each 
have independent speed control. The 
speed of each reel is controlled by a 
compensating device. The dryer as a 
whole, and each reel individually 
should be operated at speeds which 
impart minimum lengthwise tension 
to the fabric as it is being dried. This 
is accomplished by adjusting the 
weights on the compensating device 
to a minimum level which will keep 
the fabric traveling smoothly but still 
permitting enough slack in the fabric 
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to allow a slight flutter of the fabric 
as it travels around the reels. Win- 
dows are available in these dryers 
which permit observation of the cloth 
as well as the compensating devices. 
When they are operated correctly, the 
cloth will be seen fluttering con- 
stantly, and the compensating device 
will be at approximately intermedi- 
ate position in its path of travel. 
Because of the normal tendency of 
the fabric to contract during drying, 
if no lengthwise tension is being ap- 
plied through proper operation of the 
reel speeds, the exiting reels will be 
operating at slightly slower speed 
than the entering reels; thus, again, 
creating an over-feed effect. Natu- 
rally, with elimination of lengthwise 
tension in this manner, there will be 
a minimum tendency for contraction 
of the cloth in the width direction. 
On exiting the heated portion of the 
dryer, the fabric then passes through 
a cooling chamber before being 
plaited into a box. Between the dryer 
and the plaiting device there is usu- 
ally a compensating device for con- 
trolling the relative speed between 
the dryer and the plaiter or folder. 
This compensating device should also 
be loaded with minimum weight to 
permit the cloth to travel in a rela- 
tively loose condition to the folder. 

An improved dryer has been made 
available recently under the name 
Reelax-Jet, which operates on a dif- 
ferent principle for adjusting drum 
speeds. Instead of a compensating de- 
vice, fabric is fed into the machine 
by means of a conveyor that delivers 
the wet cloth to the conveying drums 
in a loose, tension-free manner. Al- 
though the speed of the drums them- 
selves is fixed, the relationship be- 
tween conveying reels and entry 
apron is adjustable and relaxation of 
the cloth can take place when the 
entry apron runs at a faster speed 
than the reels. A principal advantage 
of this type of system is its simplicity 
and ease of operation when compared 
with the compensating roller mecha- 
nism that was described above. 

Because of the high velocity air 
which impinges on the cloth while it 
is in contact with the reels, these 
Tube-Tex dryers provide excellent 
heat transfer. Consequently, the con- 
tact time in a Tube-Tex dryer is 
usually somewhat shorter than to 
produce the same drying effect in 
ordinary dryers, such as loop dryers. 
As is consistent with good practice 
for application of resins, it is inad- 
visable to operate the dryers higher 
than 300°F to minimize resin migra- 
tion. 


CURING Curing is generally 
accomplished in the same types of 
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machines as described under “Dry- 
ing.” Most of the present Tube-Tex 
dryers are set up for use of steam as 
a source of heat. They are now intro- 
ducing gas-fired dryers which will 
permit higher operating temperatures. 

Although the arrangement is not in 
common use, it is possible to set two 
or more of the Tube-Tex dryers in 
tandem to permit the use of the first 
dryer for drying followed by the 
second and third dryers for curing. 
Naturally, this will permit a more 
efficient operation, but reduces, some- 
what, the versatility of the set-up in 
the event that the plant is running 
goods which do not require curing. 
Naturally, in the event of such an 
arrangement, the cooling chambers in 
the first dryers are converted to heat- 
ing chambers, and only the exiting 
cooling chamber is used to cool the 
cured goods before boxing. 

Operation of the curer is subject to 
the same considerations as described 
for the dryer. Specifically, the appli- 
cation of minimum lengthwise tension 
is important, and this is accomplished 
by operation of the unit with mini- 
mum loading on the compensating 
devices so as to permit a slight flut- 
tering of the fabric throughout. Be- 
cause of the greater heat transfer 
efficiency of the Tube-Tex machines, 
it is usually possible to accomplish 
in two to three minutes curing time 
what would normally require five to 
six minutes on a conventional curing 
machine. Temperatures in the range 
of 300 to 330°F are usually satis- 
factory for curing most resin finishes. 

Naturally, on exiting the curer, the 
fabric should be cooled properly to 
prevent over-curing during the pe- 
riod when the fabric is being stored 
and held for the next operation. 





CALENDERING As practiced 
on the Tube-Tex machine, “calender- 
ing” is probably a misnomer. Actu- 
ally, the Tube-Tex straight line 
calender simply permits a final in- 
spection of the fabric with certain 
provisions for correcting width, rip- 
ples, “bow,” and provides a means to 
impart a smooth attractive appear- 
ance to the finished fabric. 

Although not generally recognized, 
many of the defects in shrinkage 
stabilization of knit goods occur in 
the calendering operation as a result 
of improper handling of the machine. 
Important considerations in the cor- 
rect handling of this operation are 
given below: 

A) First of all, there is usually a 
tensioning device in front of the 
calender, and this should be oper- 
ated so as to impart no tension to 
the fabric but simply to keep it 
straight. 
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B) If the goods have been handled 
properly up to this point, the fabric 
entering the calender will be approxi- 
mately the desired finished width. 
The spreader should then be set so 
as to spread the fabric approximately 
one inch beyond the desired finished 
width. The speed of the spreader 
should be operated so as to provide 
a slight over-feed which will be evi- 
dent from a slight rippling near the 
edge drive rolls, and a slight flutter- 
ing of the fabric as it enters the 
calender “finishing rolls.” 

C) Sufficient steam should be used 
to relax the fabric, and to prevent 
an excessive contraction between the 
spreader and the finishing rolls. 

D) The wind-up roll and the fin- 
ishing rolls have independent speed 
control, and the proper operation of 
the speed differential is one of the 
most critical factors in obtaining 
goods of satisfactory shrinkage con- 
trol. The wind-up roll should be op- 
erated at such a speed that the fabric 
between the wind-up roll and the 
finishing rolls is relatively slack. Un- 
der good operation, the fabric should 


decrease in width about one inch as 
measured from the exiting side of 
the finishing roll to the top of the 
take-up roll. If the width drops more 
than an inch in width between these 
two points, it indicates that the take- 
up roll is being run too fast. 

E) Unfortunately, it is a wide- 
spread practice for operators of the 
calender to utilize this technique of 
bringing fabric down to width instead 
of following the preferred practice of 
changing the spreader to a narrower 
width. 

Another function of the calender 
is to eliminate “bow” of stripes, and 
this is properly accomplished by op- 
erating with a proper speed differ- 
ential between the spreader and the 
finishing rolls. The faster the finish- 
ing rolls run in relation to the spread- 
er, the more the center of the stripe 
will travel ahead of the edges. It 
should be pointed out, however, that 
if an excessive amount of “bow” cor- 
rection is required at the calender, 
then probably there was improper 
handling of the goods during impreg- 
nation and drying. 


MECHANICAL SHRINKAGE—— 
—Although in limited use, the Red- 
man “Normalizer” is a very useful 
device to produce lengthwise con- 
traction of tubular knit fabrics. It is 
of particular value to produce fabrics 
of “balanced” shrinkage in width and 
length. 


CONCLUSIONS 


Knitted cotton fabrics have certain 
inherent advantages in cost, comfort, 
and style. The market for such fab- 
rics can be greatly increased by ap- 
propriate finishing treatments to pro- 
duce controlled shrinkage wash-wear, 
spot and stain resistance, and other 
desirable properties. 

The selection of the finishing chem- 
icals and proper operation of the 
equipment is critical, however, if op- 
timum results are to be obtained. 
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Bleaching of Cottons 
in Home Laundering 
Fink, R H, Textile Research J 29, 165-9, Feb, 1959 


Bleaching materials available for 
consumer use are in two chemical 
categories: the peroxy type and the 
chlorine bleach. 

The peroxy-type bleaches, includ- 
ing hydrogen and sodium peroxides, 
sodium perborate, etc, are essentially 
foolproof for use in the home, but 
they are not a match for the chlorine- 
containing products in bleaching ef- 


fectiveness. However, they have 
been very popular in Europe for 


many years. 

The chlorine-containing bleaches 
are mainly sodium hypochlorite solu- 
tions. These are generally regarded 
as the most effective bleaching agents 
available and the least expensive to 
use. More recently, certain organic 
chlorine-containing bleaches have 
received attention, but their higher 
cost is a disadvantage. 

The author states that the average 
American housewife is a regular or 
near-regular user of liquid hypo- 
chlorite bleach. The extent to which 
she uses it indicates that she feels a 
very definite need for bleach as a 
part of a thorough, well-balanced 
laundering procedure. Liquid hypo- 
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chlorite bleach is, of course, chemi- 
cally very active. Its effectiveness as 
an oxidizing bleaching agent hinges 
on this activity It is reasonable then 
that consumers who use bleach im- 
properly (too strong) can expect to 
encounter trouble. While most house- 
wives are aware that bleach can 
seriously weaken cotton if handled 
carelessly, very few appear to be 
concerned over this possibility, ac- 
cording to the author. 

Cottons which are white or even 
partially white will almost inevitably 
be laundered with bleach by the 
housewife at some time during their 
lifetime. There are definite indica- 
tions that the volume of colored 
goods on which bleach is being used 
regularly is steadily increasing. 
Wash-and-wear cotton garments of 
the types and colors which the house- 
wife normally thinks of bleaching 
(eg, shirts, sheets, and blouses in 
white or pastel shades) are almost 
certain to be bleached regardless of 
label or hang-tag instructions. 

This information clearly suggests 
that any  wash-and-wear cotton 
manufacturer interested in selecting 
the proper finish for his garments or 
fabrics should give verv careful con- 
sideration to the likelihood of his 
goods eventually being given bleach 
treatment in the home laundry. 
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Imparting Crease Resistance 
and Crease Retention to 


Cotton with APO 


Drake Jr, G L and Guthrie, J D, Textile Re 
search J 29, 155-64, Feb, 1959 


To obtain wrinkle-resistant cotton 
garments, numerous so-called wash 
and wear resins are being used which 
fall short of meeting the almost un- 
attainable ideal reouirements for 
such a resin. Some of the disadvan- 
tages are low tearing strength, poor 
durability, wet soiling, chlorine re- 
tention and seam pucker. 

The authors now describe a new 
process for making cotton fabrics 
crease-resistant, by processing with 
tris (l-aziridinyl) phosphine oxide 
(APO). This process seems to over- 
come some of the objectionable fea- 
tures of the currently used resins. 
They point out that APO has three 
reactive groups. It can condense with 
itself to form a polymer. and can 
also react with cotton cellulose to 
form ether linkage. 

The process which the authors 
recommend is very simple and can 


be carried out on standard resin 
finishing equipment. It consists of 
impregnating the fabric with an 


aqueous solution of the resin-forming 
monomer by immersion and remov- 


(continued on page 83) 
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SOME OBSERVATIONS REGARDING THE CHLORINE 
RETENTION OF FABRICS TREATED WITH 
DIMETHYLOL ETHYLENEUREA* 


INTRODUCTION 


URING the past few years, the 

use of cellulosic crosslinking 
agents, such as dimethylol ethylene- 
urea (DMEU), for the production of 
durable finishes on textile fabrics 
has aroused considerable interest. 
This interest has been further stimu- 
lated by the emphasis on the problem 
of chlorine retention, when _ resin- 
treated cellulosic fabrics are sub- 
jected to a hypochlorite bleaching 
treatment. 

On theoretical grounds, a_ finish 
based on DMEU should be completely 
nonchlorine-retentive and should re- 
tain this property throughout the 
life of the fabric. In practice, num- 
erous occasions have arisen when 
such finishes have proved unsatis- 
factory and there is some indication 
that DMEU has fallen into disrepute. 
This position has led to the develop- 
ment of a number of alternative 
finishes for which superior freedom 
from chlorine retention is claimed. 

The objects of the present work 
were to investigate the factors re- 
sponsible for the deficiencies of some 
finishes based on DMEU and to es- 
tablish if possible the conditions re- 
quired for satisfactory performance 
as regards chlorine retention. 


EXPERIMENTAL 
PROCEDURES 


The methods adopted for treating 
fabrics in the laboratory and for 
testing the durability of nonchlorine- 
retentive finishes are described be- 


low. The operating technique has 
* Presented during the 37th National Conven 
tion at Chicago, Ill on October 30, 1959. 
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A cellulosic fabric treated with a formu- 
lation based on dimethylol ethyleneurea 
should be nonchlorine-retentive on theo- 
retical grounds. In practice, however, poor 
results in this respect have frequently 
been obtained and have resulted in ad- 
verse critic'sm of finishes of this type. 

An investigation has been carried out 
in tke laboratories of BIP Chemicals Ltd 
in this connection and a number of inter- 
esting points have emerged, which may 
be summarized as follows: 


1) Fabric samples which are _ initially 
sat’sfactory as regards chlorine re- 
tention may deteriorate rapidly in 
this respect during storage and may 
be quite unacceptable a week later. 
An accelerated storage test kas been 
developed which permits rapid as- 
sessment of fabric samples in this 
connection. 


2) Excellent results can be obtained hy 
suitable choice of catalysts, curing 
conditions and processing technique. 


w 


A complete cure of the finish in a 
way specific to “cellulose reactants” 
is necessary for satisfactory results. 
Degree of cure in this sense cannot 
be assessed by conventional methods 
based on resin loss after washing. 


Some theoretical considerations are put 
forward which enable the observed be- 
havior of these finishes to be explained. 


been kept constant as far as possible 
and all tests have been carried out 
under controlled conditions as speci- 
fied later. 


APPLICATION OF DMEU TO 
FABRIC The padding baths 
were prepared by diluting a com- 
mercial DMEU solution (50%) by 
addition of soft water, adding the 
accelerator as an aqueous solution 
of suitable concentration, and dilut- 
ing to the required volume. 

The fabric employed was an 80 x 
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80 plain-weave cotton of about 3% 
ozs per square yard, and pieces 11” 
wide were cut in the filling direction 
and padded fillingwise after immer- 
sion in the appropriate solution. The 
concentration of the padding solution 
was such that 5% cured DMEU solids 
were applied to the fabric in each 
case. 

The treated fabric was suspended 
from glass rods and allowed to air- 
dry at laboratory temperature. The 
samples were finally dried in an oven 
at 85°C for 15 minutes and cured for 
10 minutes at the appropriate tem- 
perature. This procedure has been 
found to give a degree of cure similar 
to commercial practice when baking 
in the laboratory oven is carried out 
at a temperature of 140°C. At higher 
temperatures, the degree of cure 
would be correspondingly increased. 
The ovens used were electrically 
heated, thermostatically controlled 
and equipped with fans to improve 
air circulation, while only one sample 
was placed in the oven at one time. 


WASHING OFF——Where this 
operation was carried out after cur- 
ing, the procedure was to immerse 
the fabric in a solution containing 
0.2% sodium oleate and 0.2% sodium 
carbonate for two minutes at 40°C, 
rinse thoroughly in soft water, and 
air-dry. 


STANDARD WASH———Samples 
were frequently tested for chlorine 
retention both before and after a 
standard washing procedure. This 
consisted of immersion for 10 min- 
utes at 95°C in a 0.2% solution of 
sodium oleate followed by rinsing 
and drying. 
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3 & 
STORAGE TIME (weexs) 


Figure 1 


Storage tests on fabrics treated with 5% DMEU solids. 
(Modified AATCC test). 
Catalyst: magnesium chloride. Curing temperature: 140°C 


Effect on chlorine retention. 


SEVERE WASH In a few 
cases, an extremely severe washing 
test was required. The samples were 
washed at the boil in a solution con- 
taining 0.5% sodium stearate and 
0.2% sodium carbonate for four hours. 





ESTIMATION OF DEGREE OF 
CURE The nitrogen content of 
a portion of the sample was deter- 
mined by the Kjeldahl method and 
an adjacent portion was soaped for 
10 minutes at 95°C, rinsed, dried and 
the nitrogen content estimated in the 
same way. Both portions were 
weighed in a_bone-dry condition 
prior to nitrogen determination and 
the final nitrogen content expressed 
as a percentage of the initial nitrogen 
was taken as the degree of cure. 


TEST FOR CHLORINE RETEN- 
TION A modification of the 
AATCC test was employed in which 
the scorching temperature was raised 
to 200°C in order to render the test 
more critical. Six specimens of fabric 
4” x 6” were cut from each sample, 
three for chlorine treatment and 
three for controls. Three of the sam- 
ples were treated in hypochlorite 
solution (0.25% available chlorine), 
exactly as specified in the AATCC 
test. After rinsing, the specimens 
were air-dried and ironed gently at 
a low temperature (140-150°C). 
After conditioning for four hours in 
the standard atmosphere (70°F and 
65° RH), the chlorine-treated speci- 
mens and controls were placed in 
the scorch tester for 30 seconds at 
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TABLE I 
% Change in 


tensile strength 


% a‘ter modifed 


0 
Accel- AATCC Test 
erator - — 
on Degree After 
Accelerator DMEU ofcure Un- std 
used solids (%) washed wash 
Ammonium 2 84 —45 — 82 
thiocyanate 5 81 —51 — 81 
“Amine hydro- 
chloride”’ 5 96 + 3 — il 
Lactic acid 3 85 —12 —100 
Lactic acid 10 86 —24 — 89 
Tartaric acid 3 83 —11 —100 
Oxalic acid 3 86 —15 — 88 
Magnesium 
chloride 12 99 — 6 — 22 
Zinc chloride 2 83 —63 — 80 
Zine chloride 5 90 —32 — 60 
Zinc nitrate 2 88 —49 — 72 
(hexahydrate) 5 95 +1 nil 


200 + 1°C. The specimens were again 
conditioned for four hours in the 
standard atmosphere and three one- 
inch-wide strips were then cut 
lengthwise from each of two chlorine- 
treated samples and two controls. The 
percentage change in tensile strength 
on chlorine treatment was then deter- 
mined as compared with the scorched 
control samples, using a Scott Model 
DH Tensile Tester. 

The scorch tester has been specially 
designed in our laboratories and con- 
sists of two heavy steel platens 81%” 
x 41%” hinged at one end and in- 
sulated top and bottom by a thick 
layer of asbestos. The lower platen 
is provided with two 200-watt, four- 
inch-diameter electrical heating ele- 
ments and the upper platen has three 
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Figure 2 


Storage tests on fabrics treated with 5% DMEU solids. 
Effect on chlorine 


Catalyst: magnesium chloride. Curing temperature: 160°C 


retention. (Modified AATCC test). 


holes drilled at intervals across the 
width to take a thermometer (2” im- 
mersion). 

The current is fed to the heaters 
through a variable voltage control 
unit (Variac), which enables the heat 
input and loss to be balanced ac- 
curately and gives excellent tem- 
perature control. A thermostat pre- 
viously fitted was unsatisfactory and 
gave at best a temperature control 
of + 4°C owing to the heat gradient 
between the elements and the upper 
platen. 


TEST RESULTS 

CHOICE OF ACCELERATOR—— 
—A number of accelerators were 
examined in order to determine their 
influence on the chlorine retention 
of the finish obtained. At the same 
time, the degree of cure was deter- 
mined by the method described 
above. The curing temperature was 
140° C in all cases. The results ob- 
tained are shown in Table I. 

It is clear that for satisfactory 
freedom from chlorine retention, the 
finish must be fully cured (95% or 
better by the test method employed). 
It is also evident that ammonium 
salt and organic acid accelerators are 
unsatisfactory, while good results 
have been obtained using “amine 
hydrochloride,” magnesium chloride 
and zinc nitrate catalysts. 


EFFECT OF FABRIC STORAGE 
ON CHLORINE RETENTION 
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Figure 3 


Storage tests on fabrics treated with 5% DMEU solids. 
(Modified AATCC test). 
Catalyst: zinc nitrate. Curing temperature: 140°C 


Effect of chlorine retention. 





TABLE II 


Catalyst: 12% magnesium chloride. 
Curing temperature: 140°C. 


% Change in tensile 
strength after mod 








AATCC test 
Storage Whether - —- 

time washed After 
(Days) off Unwashed — std wash 

0 no + 7 1 

0 yes —11 —12 

4 no + 6 46 

4 yes + 2 - 8 

7 no + 3 ~41 

7 yes + 1 5 

14 no + 3 —73 

14 yes + 4 —11 

28 no 9 —77 

28 yes + 1 8 

56 no —66 100 

56 yes + 3 34 


Catalyst: 12% magnesium chloride. 
Curing temperature: 160°C. 

% Change in tensile 

strength after mod 


AATCC test 
Storage Whether - = 
time washed After 
(Days) off Unwashed’ std wash 
0 no + 3 + 1 
0 yes + 3 nil 
a no —11 3 
4 yes +1 2 
7 no nil 2 
7 yes nil — 2 
14 no — 4 28 
14 yes -— 1 nil 
28 no nil —46 
28 yes nil + 3 
56 no -37 —85 
56 yes + 3 + 4 





At this time it was found that un- 
satisfactory results were being ob- 
tained when tests were repeated on 
samples which had previously been 
nonchlorine-retentive. This was par- 
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ticularly so when tests were carried 
out after the standard washing pro- 
cedure. It was therefore decided to 
carry out a fresh series of tests using 
the accelerators previously found 
satisfactory, ie, “amine hydrochlor- 
ide,” magnesium chloride and zinc 
nitrate. A number of fabric samples 
was prepared using each accelerator 
and curing at 140°C while a second 
series was also padded and cured at 
160°C. Half the samples in each 
series were washed-off after cure 
and the various finishes were exam- 
ined for chlorine retention both be- 
fore and after the standard wash. 
The tests were repeated after stor- 
age for various times up to eight 
weeks and the results are given in 
Tables II-VII. The effects obtained 
are expressed diagrammatically in 
Figs 1-6. 


It would appear from these results 
that deterioration as regards free- 
dom from chlorine retention can take 
place during storage of the fabric. 
particularly if not washed off after 
treatment. This deterioration is more 
evident if the fabric is subjected to a 
fairly severe washing procedure be- 
fore testing for chlorine retention. 


Of the catalysts examined, zinc 
nitrate is most effective at a curing 
temperature of 140°C; while for sat- 
isfactory results after storage and 
washing, zinc nitrate or magnesium 
chloride must be employed as ac- 
celerator, and the fabric must be 
cured at 160°C and washed off im- 
mediately after treatment. The 
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Figure 4 


Storage tests on fabrics treated with 5% DMEU solids. 
Effect of chlorine retention. (Modified AATCC test). 
Catalyst: zinc nitrate. Curing temperature: 160°C 





TABLE IV 


Catalyst: 5% zinc nitrate. 
Curing temperature: 140°C. 


% Change in tensile 
strength after mod 





AATCC test 
Storage Whether . — 
time washed After 
(Days) off Unwashed std wash 
0 no + 2 —10 
0 yes nil -— 7 
4 no +5 —29 
. yes —32 +4 
7 no +1 —24 
7 yes nil + 2 
14 no + 2 —57 
14 yes — 4 + 3 
28 no —14 —73 
28 yes + 6 +7 
56 no —59 -100 
56 yes nil —16 
TABLE V 


Catalyst: 5% zinc nitrate. 
Curing temperature: 160°C. 


% Change in tensile 
strength after mod 





AATCC test 
Storage Whether — — = ——— 
time washed After 
(Days) off Unwashed’ std wash 
0 no — 6 a 
0 yes nil — 1 
4 no — 5 - § 
4 yes -1 + 2 
7 no —14 nil 
7 yes + 8 + 2 
14 no +4 —27 
14 yes - 5 —2 
28 no + § —54 
28 yes — 2 + 1 
56 no —46 -83 
56 yes 3 - 2 





“amine hydrochloride” catalyst, al- 
though initially satisfactory does not 
give a finish durable as_ regards 
chlorine retention to both storage and 
washing. These findings are in gen- 
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Figure 5 


Storage tests on fabrics treated with 5% DMEU solids. 
(Modified AATCC test). 
Catalyst: amine hydrochloride. Curing temperature: 140°C 


Effect on chlorine retention. 


TABLE VI 


Catalyst: 5% amine hydrochloride*. 
Curing temperature: 140°C. 


“ Change in tensile 
strength after mod 


AATCC test 
Storage Whether - - 

time washed After 
(Days) off Unwashed _ std wash 

0 no 17 —55 

0 yes 4 58 

4 no - 1 55 

q yes 18 55 

7 no 11 68 

7 yes 28 60 

14 no 28 77 

14 yes 18 70 

28 no 10 74 

28 yes 5 68 

56 no 70 100 

56 yes 39 85 


*40°, commercial product. 








TABLE VII 


Catalyst: 5% amine hydrochloride”. 
Curing temperature: 160°C. 


“% Change in tensile 
strength after mod 


AATCC test 
Storage Whether 
time washed After 
(Days) off Unwashed _ std wash 

0 no nil —14 

0 yes - 6 —22 

4 no + 6 - 7 

4 yes +12 +11 

7 no 4 9 

7 yes nil 23 

14 no 2 48 
14 yes 7 37 
28 no r3 63 
28 yes ri 20 
56 no -42 —87 
56 yes 24 73 


*40°) commercial product. 





eral agreement with those reached 
by Bacon, Smith & Hughes (1) in a 
recent publication, although they did 
not examine the effect of fabric 
storage. 
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Figure 6 


Storage tests on fabrics treated with 5% DMEU solids. 
Effect on chlorine 
Catalyst: amine hydrochloride. Curing temperature: 160 C 


retention. (Modified AATCC test). 





TABLE VIII 


Samples stored 16 hours in humid atmosphere at 80°C 


“ Change in tersile strength after mod 


AATCC test 
Curing Whether 

Accelerator used and temp washed After std After severe 
“) on DMEWU solids (°C) off Unwashed wash wash 
12°%, Magnesium chloride 140 no —11 89 

” 2 ” 140 yes -10 46 

oa _ ” 150 yes 3 12 -35 
ig . = 160 yes nil nil 18 
5“~ Zinc nitrate 160 yes + 4 - 4 —27 
5°) Catalyst X 140 no nil 53 76 
vii he $2 140 yes 1 5 16 
95 ee _ 150 no 1 43 —69 
wie Pe o 150 yes 3 2 - 9 
$% Catalyst Y 140 no 2 51 77 
ted om - 140 yes + 1 6 -25 
" a3 ° 150 no + 2 43 —72 
- we = 150 yes + 8 2 - 2 





AN ACCELERATED STORAGE 
TEST———In view of the consider- 
able deterioration in chlorine resist- 
ance which can occur when fabric 
samples treated with DMEU are 
stored, it was felt that an accelerated 
storage test would be of value in 
obtaining a rapid assessmnent of fin- 
ishes. On the assumption that de- 
terioration was due to some form of 
hydrolysis, a test was initiated which 
consisted of placing the fabric samples 
in an oven at 80°C for 16 hours (over- 
night), together with a_ two-liter 
beaker of water previously heated 
to 80°C. 

The chlorine retention developed 
after this test is clearly greater than 
that following eight weeks storage in 
the standard atmosphere, as is shown 
by the results tabulated in Table 
VIII. Fabric samples were subjected 
to the accelerated storage test and 
then examined for chlorine retention 
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unwashed, after the standard wash 
and also after the severe wash de- 
scribed earlier. 

It is evident that, even after the 
accelerated storage test followed by 
the extremely severe wash, satisfac- 
tory results can be obtained with 
magnesium chloride accelerator if a 
curing terhperature of 160°C is em- 
ployed and the fabric is washed off. 
Two new catalysts, X and Y, show 
signs of giving even better results, 
but these are not yet commercially 
available. A paper by Mosher, which 
has recently appeared, does, however, 
reach similar conclusions as regards 
storage (4). 


DISCUSSION OF RESULTS 


The following points have been 
established during the course of this 
work, which require explanation: 
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Equation I 
CH: —CH 


Cell—OH+HO_CHe.N 


Co 
Equation II 
CH: —CH 
Cell—O.CH».N  -N.CH-OH 
Co 
Equation III 
Cell O.CHe.N+H-O 
Equation IV 
HO CHeN 
Equation V 
CH» —CH CH: —CH 
HO.CH:.N = N.CH-OH+HO.CHe.N -N.CHOH 
CO CoO 
Equation VI 
CH» —CH CH: —CH 
Cell—O.CH2.N -N.CHs.0.CHs.N NCH 


1) Ammonium salt and organic acid 
catalysts which are satisfactory 
for conventional amino-resin fin- 
ishes do not give an adequate cure 
when employed with DMEU, and 
the finishes obtained become chlo- 
rine-retentive after washing. 

2) Magnesium chloride and zinc ni- 
trate are effective catalysts when 
the curing temperature is raised 
to 160°C. 

3) Washing off after treatment is 
essential if the finish is to remain 
nonchlorine-retentive after sev- 
eral weeks’ storage. 


An examination of the chemical re- 
actions thought to be involved in the 
production of finishes based on 
DMEU suggests a possible explana- 
tion of the development of chlorine 
retention. It is considered that the 
principal reaction concerned is one 
of etherification. which results in the 
formation of crosslinks between cel- 
lulose chains and may be represented 
as shown in Equation I. 

The cellulose ether produced con- 
tains no -NH groups an dshould 
be completely nonchlorine-retentive. 
Where curing is incomplete (as with 
ammonium salt or organic acid ac- 
celerators), it is possible that some 
molecules of DMEU have reacted 
with only one cellulose molecule and 
that loss of formaldehyde has taken 
place. (See Equation II). 

The finish produced would then be 
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N .CHeOH+HO- Cell 


CH CH: 
—Cell— O.CHe.N N .CHe.O--Cell+2H.0 
CO 
CH CH 
» Cell—O.CHe.N NH+CHLO 
Co 
» Cell--OH+HO CHe N 
» HN+CH-O 
CH CH CH CH 
» HO.CHe.N N .CH:.0.CHe.N N.CHeOH+He0 
CoO CoO 
CH CH 
Cell+H.O0 >» 2 Cell-—O.CHe.N N .CH-OH 
CO 


initially chlorine retentive. The de- 
velopment of chlorine retention in an 
initially satisfactory fabric on severe 
washing can be explained by hy- 
drolysis and loss of formaldehyde. 
(See Equations III and IV). 

This series of reactions would ex- 
plain the development of chlorine re- 
tention on washing and has indeed 
been proposed by other workers in 
this field (2). It does not, however, 
account for the phenomena asso- 
ciated with storage of the fabric after 
treatment or the production of fully 
satisfactory finishes under the condi- 
tions specified above. A full explana- 
tion of the observed behavior of fab- 
rics treated with DMEU can, 
however, be based on the following 
hypotheses. : 

It is known that under conditions 
of high concentration and tempera- 
ture, DMEU can condense to form 
chain polymers which are still water- 
soluble (3). (See Equation V). 

A reaction of this type can continue 
until a number of molecules of DMEU 
are combined to form a chain poly- 
mer. If such reactions take place in 
the presence of cellulose, it is possible 
that some longer crosslinks may be 
formed such as: 


CH CH CH Ci 


Cell -O.CH2.N N CHe.O.CHe.N N .CHe O- Cell 
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TABLE IX 


% Change in tensile 
strength after mod 


AATCC test 
Ur- After 
washed std wash 
Tested immediately after 
curing + 3 15 
Tested after accelerated 
storage 11 75 
Tested after recuring 7 —20 





It is suggested that ether linkages 
situated between two nitrogen atoms 
(*) are more susceptible to hydrolysis 
than those between cellulose and a 
nitrogen atom, particularly under 
acid conditions. On storage of the fab- 
ric, especially in a humid atmosphere, 
breakdown of any longer crosslinks 
could therefore take place with the 
formation of free methylol groups. 
(See Equation VI). 

At this stage, there are still no 
free -NH groups, so that the fabric 
is still nonchlorine-retentive if tested 
without washing. On severe washing, 
however, it is suggested that loss of 
formaldehyde occurs as shown in 
Equation II. 

The postulated hydrolysis of ether 
linkages is more likely to occur in 
the presence of a catalyst and the 
removal of such substances by wash- 
ing off the fabric after curing would 
explain the improved durability as 
regards chlorine retention obtained 
by this procedure. Furthermore, it is 
probable that longer crosslinks in- 
volving two or more DMEU residues 
are more likely to be formed under 
less severe curing conditions. Under 
more severe conditions, hydrolysis of 
the intermediate ether linkages 
formed in this way would take place 
during the curing operation and 
would be followed by formation of 
the desired direct linkages, resistant 
to subsequent hydrolysis. The pro- 
duction of satisfactory finishes as re- 
gards chlorine retention by the use 
of more efficient catalysts and higher 
curing temperatures is thus ex- 
plained. 

It is possible to check the above 
hypotheses to some extent by recur- 
ing the fabric after the accelerated 
storage test. If free methylol groups 
have been formed during storage and 
the catalyst is still present, these 
could react with cellulose molecules 
on recuring and the loss of formalde- 
hyde on severe washing would thus 
be prevented. An experiment on 
these lines has been carried out with 
the result shown in Table IX. 

These results are in accordance 
with the hypotheses put forward, but 
it would no doubt be possible to ex- 
plain the observed behavior as re- 


(concluded on page 58) 
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OPTICAL WRINKLEMETER* 


RICHARD S HUNTER and CLYDE A LOFLAND 


Hunter Associates Laboratory, Inc 


INTRODUCTION 
HE PRESENT PAPER describes 
an optical wrinklemeter which 


was built by the Hunter Associates 
Laboratory, Inc for the Clothing and 
Housing Research Division of the 
U S Agricultural Research Service 
at Beltsville, Md. It is designed to 
measure degree of wrinkling by an 
optical technique involving light re- 
flection. 

The instrument takes advantage of 
the fact that a flat surface is quite 
different from a wrinkled one in its 
capacity to reflect light in near- 
grazing directions. This differentia- 
tion is increased if the direction of 
incident illumination is also near- 
grazing. Because fabrics differ in the 
manners in which they distribute re- 
flected light, the instrument is most 
useful where pieces of the same fab- 
ric are intercompared after they 
have been subjected to different 
preparations, washing methods, or 
drying techniques. 

The instrument evaluates a_ test 
area about 4 by 6 inches and does 
not count or measure individual 
wrinkles. Scanning to detect individ- 
ual wrinkles would be possible with 
a more complex instrument, but it 
was desired in the present develop- 
ment to keep the apparatus as simple 
and inexpensive as possible. 


THEORY 


A flat white surface having neg- 
ligible gloss closely follows the Lam- 
Presented during the 37th National Conven- 


tion on October 31, 1958 at the Conrad Hilton 
Hotel, Chicago, Ill. 








McLean, Va 


An optical wrinklemeter has been de- 
signed and built by the Hunter Associates 
Laboratory, Inc for the Clothing and Hous- 
ing Research Division of the U S Agricul- 
tural Research Service. It is being used to 
study the wrinkling of drip-dry fabrics 
subject to different washing and drying 
procedures. A flat surface is quite dif- 
ferent from a wrinkled one in its capacity 
to reflect light in near-grazing directions. 
This differentiation is further increased if 
the direction of incident illumination is 
also near grazing. The new instrument 
uses an auto spotlight to illuminate a 
4x6” area of fabric in a near-grazing 
direction. Phototubes view this area from 
near-grazing directions adjacent to, and 
opposite to this direction of incidence. A 
ratio of the outputs of these two photo- 
tubes is obtained as a measure of wrin- 
kling. Because different fabrics reflect 
different patterns of light when flat, use 
of the new wrinklemeter is largely limited 
to intercomparisons of specimens of any 
single fabric, each subjected to a differ- 
ent treatment. With many fabrics, the 
Clothing and Housing Research Division 
has found significant correlations between 
wrinklemeter readings and visual judg- 
ments of wearable appearance. With 
others, however, the correlations have been 
poor. From the experience now available 
with this first instrument, a number of 
points for further study and possible re- 
finement suggest themselves. 


bert cosine law of diffusion in the 
distribution of light reflected by it. 
That is, the portion of light reflected 
in each direction is proportional to 
the cosine of the angle of that direc- 
tion. The cosine of 0° is 1.0, but the 
cosine of 85° is only 0.09. Thus a flat 
white surface reflects only 9% as 
much light in directions 5° from graz- 
ing as in the perpendicular direction. 

If there is a wrinkle in a surface 
which tilts part of it 6°, this wrinkled 
area will reflect more than twice as 





Figure 1 


Diagram of wrinklemeter with perpendicular illumination 


measuring W — D-+S 
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much in the 85° direction facing It as 
does a flat area of the same size. 
Figure 1 is a diagram of a flat sur- 
face with one saw-tooth wrinkle, il- 
lumination from a perpendicular di- 
rection, and two phototubes viewing 
this wrinkle 5° from grazing on 
either side. If a is the fraction of the 
total area in the wrinkle and o the 
angular tilt of the wrinkle, then the 
total signal W from the two photo- 
tubes together would be, according 
to the Lambert cosine law: 


W=S+ D 
W=a [cos (85°—g) + cos(85°+ ¢)] 
+ 2(1-a) cos85 


Not only the light reflected, but 
the illumination on a given area 
varies with the cosine of direction. 
Therefore it is possible to magnify 
reflection differences due to wrinkles 
by both illuminating and viewing in 
near-grazing directions. There is an 
opportunity in everyday experience 
to appreciate that wrinkles differ 
most from flat areas in reflected light 
when the illumination on them is 
near-grazing. Wrinkles and rough 
spots in a road surface are much 
easier to see at night illuminated by 
the headlights of your car than dur- 
ing an overcast day under diffuse il- 
lumination. 

Figure 2 is a diagram with the 
same wrinkle and phototubes as Fig- 
ure 1, but with illumination on the 
surface at a 72°, near-grazing direc- 
tion. Because the S phototube will 
now be seeing the shadow side of a 
wrinkle while the D phototube is 
seeing the lighted side, the wrinkle- 
meter suggested by Figure 2 is made 





Figure 2 
Diagram of wrinklemeter with near-grazing illumination 
measuring W — 1-S/D 
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to measure the following ratio of 
phototube outputs: 
W=1—S/D, or 
a Ceos(72 


W=1 - — — 


a [cos(72°—w)cos(85°— 


To derive the above two equations 
for ideal wrinklemeter signal it was 
assumed that: 

1) Both incident illumination and 

amount of light reflected vary 
with the cosines of the respec- 
tive angles of incidence and 


view, 
2) All wrinkles are _ transverse, 
have saw-tooth shapes, and 


have the same wrinkle angle in 
any one specimen, 
3) Shadow areas do not exist. 

Values for signals from the two 
wrinklemeters assumed in Figures 1 
and 2 were computed by the fore- 
going equations using’ different 
values of wrinkle angle, , and 
fraction of area wrinkled, a. Results 
of these computations are shown in 
Figure 3, where ideal wrinklemeter 
reading, W, is plotted against frac- 
tion of area wrinkled, a. The superi- 
ority of the Figure 2 arrangement 
with near-grazing illumination is ap- 
parent. Only the latter method is 
sensitive to wrinkles with small 
values of w. It is important to dif- 
ferentiate wrinkles in this range. 
There is little need to differentiate 
between the wrinkles with large 
values of w. The fabrics which pos- 


sess them are not wearable any- 
way. 
INSTRUMENT 


The wrinklemeter was built in a 
plywood box 37 inches wide, 21 
inches high and 12 inches deep. Fig- 
ure 4 is a photograph of the instru- 
ment; Figure 5 is a drawing. In both, 
the hinged door is open to show the 
lower half of the instrument with the 
suction box over which the speci- 
men is mounted in the bottom center. 

To project parallel rays of light 
onto a fairly large area in the sim- 
plest manner possible, use is made 
of a sealed-beam spotlamp (Auto 
lamp No. 4516) giving a four-inch 
diameter beam of essentially parallel 
rays. This is placed immediately 
above the D phototube. With the 
latter positioned to receive light re- 
flected from the specimen at an 85° 
angle, the direction of the center of 
the lamp is 72°. The S phototube is 
mounted in the opposite 85° position. 
The vacuum phototube used is the 
No. 1P39 blue-sensitive, high-stabi- 
lity type. When used with an in- 
candescent lamp having its maximum 
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—w)cos(85°+ y)) + cos(72 +w) cos (85 


w) + .c0s(72°+ 9) cos (85°—g) 1] + 201 
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energy at the red end of the spec- 
trum, this phototube gives a com- 


w) 1] + 2(1—a)cos85°cos72° 


a) cos85°cos72° 
bination having its maximum sensi- 
tivity just to the blue side of the 
center of the visible spectrum. 

It is essential for the success of 
the method to hold the over-all spec- 
imen flat without destroying the 
wrinkles which are undergoing 
measurement. As specimen holders, 
panels of adhesive-coated plate glass 
‘and a vacuum-backed suction plate 
were tried. The latter proved simpler 
to use and more reproducible. The 
top of the suction box is a steel plate 
perforated with holes much as in a 
household colander. To this box leads 
a 14-inch pipe into which one can 
place the nozzle of a tank-type vac- 
uum cleaner to produce suction. 

For the harder fabrics, the suction 
provided by the vacuum cleaner 
holds the fabrics firmly yet does not 
destroy the wrinkles left by washing 
and drying. However, there is a 
tendency with soft fabrics for flat 
areas of the fabric to be pulled into 
the holes of the suction plate, there- 
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fore a pad of four thicknesses of cot- 
ton-Dacron batiste has been added 
to the box. This was found at the 
Beltsville laboratory to provide suc- 
tion adequate to hold all the fabrics 
tested firmly in place without de- 
struction of wrinkles. It would be 
possible to refine the apparatus by 
inserting a vacuum gage in the suc- 
tion box and a valve so that the pull 
of each fabric against the top of the 
suction box could be reproduced at 
the vacuum value found by practice 
to be best for that fabric. 

Positions in the instrument of the 
spotlamp (L), the specimen (S), the 
vacuum chamber (V), phototubes 
(Ps, P,), and the ratio-measuring 
Wheatstone bridge (B) are shown in 
Figure 5. Also shown are the posi- 
tions of black partitions which are 
necessary to insure that only light 
reflected from the test surface pro- 
ceeds to the two phototubes. 

Figure 6 is a circuit diagram show- 
ing the Wheatstone bridge used for 
the ratio measurements. As with all 
such bridges, instrument settings are 
made in response to galvanometer 
departures from zero balance. The 
near-grazing direction of view and 
the 16-inch distance of phototubes 
from test area make the photocur- 





30 40 50. 60 


Figure 3 
Computed wrinklemeter readings as functions of percent 
of area wrinkled (a) and wrinkle angle («): 
Dotted lines: perpendicular illumination (Fig 1), W= D+S 
Solid lines: 72° illumination (Fig 2), W = 1-S/D 
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Figure 4 
Photograph of wrinklemeter with door open to show white fabric on 
vacuum chamber in position for measurement 
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Front view of wrinklemeter with door open and partitions cut away 
to show lamp, phototubes, and light baffles 


rents small, therefore a_galvano- 
meter capable of detecting 10° 
amperes has to be used. 

There are two ten-turn potentio- 
meters. One is used to adjust the 
instrument to give a zero scale read- 
ing on a flat piece of the type of 
fabric being studied. Thus, the in- 
strument actually measures: 

WwW 1—kS/D 
where k corresponds to the adjust- 
ment made with an unwrinkled piece 
of the test fabric to compensate for 
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its departures from cosine-law re- 
flectance distribution. The other ten- 
turn potentiometer operates the dial 
from which values of W are read. 
Before the instrument 
pleted, comparisons were made of 
results for perpendicular and 72 
incidence. The results of these com- 
parisons confirmed the predictions 
of the computations described above. 
72° incidence gives much better sep- 
aration of degrees of wrinkling than 
does perpendicular incidence. Thus, 


was com- 
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Figure 6 
Wheatstone-bridge circuit used for 
measurements of 1—kS/D 


where a cotton piece wrung by hand 
averages five units higher in the per- 
pendicular - incidence instrument 
than the same fabric drip-dried, the 
corresponding difference was over 30 
units with the 72°-incidence ar- 
rangement. 


PERFORMANCE 


Use of the instrument is largely 
confined to  intercomparisons of 
wrinkling of different pieces of the 
same type of fabric. Different fab- 
rics should not be intercompared be- 
cause even when smooth, they differ 
in the manners in which they dis- 
tribute reflected light. These distrib- 
utions sometimes differ because of 
differences in the luster of the fibers 
and yarns which are used. At other 
times, the fabrics differ in weave, 
and therefore texture. Frequently, 
both difference factors are present. 

The distributions of light to the 
two phototubes in the instrument al- 
so*vary with fabric orientation. For 
this reason the Beltsville Laboratory 
measured all but a few fabrics in a 
bias orientation. 

To make a series of observations, 
the instrument is first adjusted to 
read zero on a smooth, wrinkle-free 
the fabric to be studied. 
Each treated piece of the same fab- 
ric is then read in at least four dif- 
ferent care being taken to 
orient all pieces of the same fabric 
in the same direction before each 
reading. 

In Table I are ten sets of wrinkle- 
meter readings and the correspond- 
ing visual ratings of wearable ap- 
pearance of one of the fabrics stud- 
ied at Beltsville. To obtain the visual 
ratings, six judges observed the fab- 
draped over a_ horizontal bar 
under illumination from a 150-watt 
floodlamp at the ceiling. The judges 
were asked to score each specimen 
on a scale of from 1 to 5 using the 
following criteria: 

“If this were a blouse which I had 
laundered and planned to wear, on 


piece of 
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TABLE I 


Wrinklemeter readings and visual scores of 
wearability of ten pieces of one of the fabrics 
measured at the Clothing and Housing Research 
Division of the Beltsville Research Center 


Spec No. Wrinklemeter Visual score 


32 90 4 
6.8 3 
10.0 3 
9.8 4 
3 
4 

Mean 9 3.5 
33 1 4 
7.2 4 
10.5 4 
7.4 4 
4 
5 

Mean 8.3 4.2 
34 12.5 2 
33.5 2 
19.0 3 
16.1 } 
2 
3 

Mean 5.3 2.7 
35 14.2 2 
13.9 3 
14.5 3 
3.7 2 
4 
2 

Mean 14.1 2.7 
36 13.0 4 
14.7 2 
Ba.7 2 
14.8 2 
2 
2 

Mean 14.0 2.3 
37 10.0 4 
7.9 2 
94 1 
10.0 2 
2 
2 

Mean 9.3 3.2 
38 13.4 4 
20.1 2 
18.1 3 
16.2 2 
3 
2 

Mean 17.0 2.7 
39 12.7 3 
8.8 4 
8.6 2 
7.6 3 
4 

Mean 9.4 2.3 
+1 14.5 1 
20.1 1 
19.5 1 
14.9 1 
1 
1 

Mean 17.2 1.0 
10 36.0 1 
35.2 1 
17.7 1 
28.2 1 
1 
1 

Mean 29.3 1.0 


the basis of wrinkling only, I would 
consider it— 

5—Excellent. Needs no pressing. 

4—Good. Wearable, but “touching 
up” would improve. 

3—Fair. Wearable, but light over- 
all pressing would improve. 

2—Poor. Not wearable. Wrinkled 
enough to require complete ironing. 

1—Very poor. Not wearable. Bad- 
ly wrinkled.” 

In Figures 7, 8, and 9, average in- 
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‘Fabric B(C=-.60) 


°Fabric I(C=-.73) 


Readings 


Figure 7 
Wrinklemeter readings of fabrics B and | plotted against judges’ mean scores of 
wearability (correlations —.60 and —.73). Instrument adjusted to 
read smooth fabric as zero in each case 
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Wrinklemeter readings of fabr.cs F and P plotted against judges’ 


mean scores of wearability (correlations 


strument readings are plotted against 
the mean scores of wearable ap- 
pearance by six judges. With each 
of the two fabrics represented in 
Figure 7, the correlation between 
visual score and instrument readings 
was good (—.60 and —.73). It will 
be seen, however, that the relation 
between scores and readings are 
quite different for the two fabrics. 

In Figure 8 are represented data 
on fabrics in which the visual-to-in- 
strument correlation is only fair 
(—.31 and —.38). Here the specimens 
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.31 and —.38) 
were, in almost every case, con- 
sidered unsuitable for wearing in 
their wrinkled condition. In these 


cases where all the specimens are 
unsatisfactory, appearance-wise, the 
data have little practical value. Note 
that, because of optical differences 
due to fiber, texture, or both, there 
is a big difference in the numerical 
values assigned by the instrument to 
the two fabrics. 

In Figure 9 are represented data on 
fabrics in which the visual-to-instru- 
ment correlation is almost zero (—.09 
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* Fabric O(C= -.09) 
® Fabric V(C=+.09) 
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Figure 9 
Wrinklemeter readings of fabrics O and V plotted against judges’ 


mean scores of wearability (correlations 


and +.09). Here are represented fab- 
rics, some of which have wearable ap- 
pearance and some of which are to- 


Chlorine Retention of 
Fabrics Treated with 
DMEU 


(concluded from page 53) 





gards chlorine retention of finishes 
based on DMEU by means of alterna- 
tive reaction mechanisms. 

It is clear that, whatever chemical 
processes are involved, the deteri- 
oration of DMEU finishes occurs in 
two stages. The first stage involves 
some change which takes place dur- 
ing storage of the treated fabric, but 
which does not itself render the fab- 
ric chlorine retentive. When this first 
stage has been reached, however, the 
fabric will become chlorine-reten- 
tive on washing, due to a_ second 
stage in deterioration which is ac- 
companied by the development of 
free -NH groups. If the fabric has 
not been washed off after application 
of the finish, it is possible for both 
stages of deterioration to occur dur- 
ing storage, so that the fabric be- 
comes chlorine-retentive even with- 
out washing. 
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—.09 and +.09) 


tally unsatisfactory. It will be seen 
that the instrument is unable to dis- 
tinguish between them. 


Alternative breakdown mechanisms 
have been considered which involve 
a rupture of the ethyleneurea ring 
system, but these have been dis- 
carded as improbable in view of the 
great chemical stability of ethyl- 
eneurea. 


CONCLUSIONS 
1) Cellulosic finishes on DMEU may 


be chlorine-retentive initially or 
after washing if unsuitable cata- 


lysts such as ammonium salts or 


organic acids have been employed. 

2) Even when satisfactory catalysts, 
such as magnesium 
zine nitrate, are used, the finish 
may become chlorine-retentive on 
storage of the treated fabric, par- 
ticularly after subsequent wash- 
ing. This deterioration is likely to 
occur if the curing temperature 
has been too low and the fabric 
has not been washed off. 


3) Satisfactory finishes durable as 
regards chlorine retention both to 
prolonged storage and _ severe 
washing can be obtained if a suit- 
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chloride or 








CONCLUSION 


In its present form, the wrinkle- 
meter is limited to making numerical 


intercomparisons of relative degrees of 


wrinkling of differently treated speci- 
mens of the same fabric. It is fairly 
successful on some fabrics, but not on 
others. The performance of this first 


model seems to suggest that further 


refinement of this optical method for 


obtaining numerical measurements of 


wrinkling is needed. 

A measurement method giving bet- 
ter detection of the phototube signals 
is needed. If the D and S phototube 
signals are measured separately, or if 
kD-S is used as a measure of wrink- 
ling, high load resistances can be used 
with the phototubes and thereby bet- 
ter detection of the photosignals will 
result. 

Studies are needed of the effect on 
repeatability of suction at the speci- 
men holder. There should also be a 
study to see whether more careful se- 
lection and control of specimen orien- 
tation can improve the reliability of 
instrument results. Emphasis for such 
a study should be on the lightly 
wrinkled fabrics where degree of 
wrinkling is most important. 


able catalyst is chosen, the curing 
temperature is increased, and the 
fabric is washed off immediately 
after processing. 

4) An explanation of these phenom- 
ena can be based on the formation 
of crosslinks between cellulose 
molecules involving two or more 
DMEU residues and subsequent 
hydrolysis at intermediate ether 
linkages between two _ nitrogen 
atoms. 
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EVALUATING THE EFFECTIVENESS OF FLUORESCENT 
WHITENERS AND OXIDIZING BLEACHES ON COTTON* 


Using reflectometers, as previously de- 
scribed by two of the authors, the fluo- 
rescent and _ nonfluorescent whitening 
effects of laundering repeatedly with dif- 
ferent fluorescent whiteners and per- 
oxygen- and chlorine-containing bleaches 
were measured in a bleached cotton 
percale sheeting. Results were found to 
conform well with visual ratings of white- 
ness. The extent of chemical and physical 
damage produced in the fabric by the 
various washing solutions was also de- 
termined. 

Based on these laboratory evaluations 
using small samples of the unsoiled fabric 


on plate glass, one syndet (with whitener) 
and one peroxygen bleach were selected 
for further study. Unsoiled swatches and 
naturally soiled pillowcases made from the 
test fabric were laundered in a modified- 
agitator household washer and dried by 
four different methods—rack indoors, out- 
doors, in gas and electric tumble dryers. 
The whitening effects produced in the 
fabric washed in the Launder-Ometer 
and in the household laundering equip- 
ment were compared for similar washing 
solutions. Fluidity and breaking strength 
results indicated the amount of damage 
to the fabric caused by laundering and 


washed in a Launder-Ometer and dried by use. 


Part I—Unsoiled Swatches Washed in Launder-Ometer 
M S FURRY, P L BENSING and J L KIRKLEY 


Clothing and Housing Research Division 


INTRODUCTION 


| N RESEARCH aimed at improv- 

ing home-laundering methods, the 
Clothing and Housing Research Di- 
vision is studying the effectiveness of 
selected chemicals and methods of 
washing and drying for whitening 
and maintaining whiteness in cotton 
fabrics. Under consideration are the 
use of fluorescent whiteners pres- 
ently included in most household de- 
tergents and the application of var- 
ious oxidizing bleaches at different 
concentrations in washing solutions of 
different temperatures. 

The initial phase of the research 
concerned the performance of two 
different reflectometers, modified or 
developed especially for the study, 
which were used to evaluate 
the fluorescent and nonfluorescent 
whitening effects produced in unsoiled 
swatches of undyed cotton fabrics 
washed in a Launder-Ometer with 
various solutions of detergent, fluo- 
rescent whitener, and sodium per- 
borate bleach. Both instruments were 
found to be satisfactory, and results 
have been reported (1). 

The work that followed included 
the use of additional bleaches in 

* Presented by M S Furry during the 37th 


National Convention on October 31, 1958 at the 
Conrad Hilton Hotel, Chicago, I. 
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Launder-Ometer tests with unsoiled 
swatches of the test fabric. Measure- 
ments were obtained to indicate the 
effect of the chemicals on the fluidity 
and breaking strength of the fabrics 
as well as their whitening effects. The 
relation of visual judgment of white- 
ness to measurements obtained by 
the instruments was also studied. The 
findings are given in Part I of this 
paper. 

To determine whether these lab- 
oratory results would provide a basis 
for predicting the performance of 
whiteners and bleaches under home 
laundering conditions, further experi- 
ments were conducted. In these, nat- 
urally soiled pillowcases made from 
the test fabric were washed and dried 
in modern household equipment. The 
data obtained were then compared 
with those for the unsoiled swatches 
washed in the Launder-Ometer. Re- 
sults are presented in Part II. 

It is apparent that little research 
has been reported regarding the cor- 
relation of laboratory data with re- 
sults of practical wash tests on cotton 
fabrics, though much has been pub- 
lished on different aspects of the 
problem of maintaining good ap- 
pearance and cleanness in fabrics 
during use. Various workers (2, 3, 
4, 5, 6, 7) have studied the different 
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bleaching agents, commercial proc- 
esses and home methods for bleach- 
ing, and the effect of bleaches on 
fabrics. Others (8, 9, 10, 11, 12, 13) 
have investigated the fluorescent 
whitening agents and methods for 
evaluating them. Some investigators 
(8, 12, 14, 15) have recognized the 
importance of grayness and yellow- 
ness in describing the whiteness and 
cleanness of nearly-white cotton 
goods. The effectiveness of maintain- 
ing clean fabrics by preventing soil 
from redepositing on them during 
washing and drying processes has 
been the subject of a number of 
studies (16, 17, 18, 19). Some service- 
ability studies also have been re- 
ported (3, 7, 20). 


EXPERIMENTAL 
PROCEDURE 


DETERGENTS, WHITENERS, 
BLEACHES, AND TEST FABRICS 
The two detergents selected for 
this study included 1) a built house- 
hold synthetic detergent (syndet) 
containing 18.7 percent active ingre- 
dient, a little moisture, various com- 
plex phosphates, and a fluorescent 
dye whitener, the type and amount 
of which were not determined; and 
2) an unbuilt industrial chip soap 
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having 92.5 percent anhydrous soap, 
small amounts of moisture and neu- 
tral salts, without a whitener. 

Two fluorescent whiteners, Calco- 
fluor White MR Conc and Calcofluor 
White 4BT (indicated herein as 
Whitener I and II, respectively), were 
used with the soap in some of the 
washing treatments. They were 
added to the soap solution, 0.06 per- 
cent fluorescent whitener based on 
the weight of the soap, before the test 
fabric was immersed. 

Bleaches included two peroxygen 
compounds, sodium perborate and 
hydrogen peroxide and three chlo- 
rine-containing products, dichlorodi- 
methylhydantoin, sodium hypochlor- 
ite, and calcium hypochlorite. They 
were analyzed for active oxygen and 
active chlorine content, and amounts 
equivalent in oxidizing action were 
added to the detergent solutions. Two 
different concentrations of bleach 
were used. Sodium sesquicarbonate, 
often incorporated in household 
bleach products, was included in 
some of the detergent-sodium per- 
borate solutions. 

Two cotton test fabrics were used 
for evaluating the effects of the fluo- 
whiteners and_ oxidizing 
bleaches: an unbleached and a fully 
bleached sheeting of the same con- 
struction. The unbleached fabric had 
98 warp and 91 filling yarns per inch 
and weighed 4.3 ozs/sq yd; the 
bleached fabric had 105 warp and 91 
filling yarns per inch and weighed 
3.9 ozs/sq yd. The unbleached fabric 
was used as received; the bleached 
fabric was desized (21). 


WASHING METHOD Sam- 
ples of the test fabrics, approximately 
square and weighing 10 +-0.2 grams 
each, were cut from the material, and 
in order to get them into 
condition, were wet in distilled water 
at 40°C and dried on plate glass. 

Each fabric sample 
separately in 150 ml of the test solu- 
tion (in distilled water) at 60°C in a 
pint jar in a Launder-Ometer oper- 
ated at 42 rpm for 15 minutes, rinsed 


rescent 


relaxed 


was. washed 


twice in beakers in distilled water 
at 60°C for one minute each, then 
spread flat on plate glass to dry. 


Launderings were done with a 0.10 
percent concentration of the deter- 
gents with whiteners and two con- 
centrations of the various bleaches. 

For comnvarison, a few launderings 
were in fabric-to-solution ratios (by 
weight) of 1:12.5 and 1:25 instead of 
the ratio of 1:15 indicated above; also 
some washes were done at 40°C. 

For each washing condition 
replicates were used. To determine 
the accumulative effect of the fluo- 


two 
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rescent whiteners and _ oxidizing 
bleaches, samples were washed and 
dried repeatedly—some 30 times, 
others 50 times. 


MEASURING THE EFFECTS OF 
WHITENERS AND BLEACHES 
The whitening effects and the ex- 
tent of modification or damage pro- 
duced in the fabrics by repeated 
laundering with the detergents, fluo- 
rescent whiteners, and _ oxidizing 
bleaches were determined by quan- 
titative measures of color and blue 
reflectance, fluidity in cuprammonium 
hydroxide, and breaking strength. 
Visual rankings of color in the laun- 
dered fabrics were also made. 





Color measurements. The Hunter 
Color and Color Difference Meter 
(22), modified to include or exclude 
ultraviolet from the light source by 
means of Noviol Shade A filters, was 
used to cbtain the fluorescent and ncn- 
fluorescent whitening effects in the 
fabrics. This instrument gives three 
values for each color measured: 
“Ra”, which measures percentage of 
diffuse reflectance from zero to 100; 
“a”, which measures redness when 
plus, gray at zero, greenness when 
minus; and “b”, which measures yel- 
lowness when plus, gray at zero, 
blueness when minus. With the ul- 
traviolet-absorbing filters in the in- 
cident beams of light, no ultraviolet 
can reach the fabric specimen and 
therefore only nonfluorescent color is 
measured. Without the filters the ul- 
traviolet of the light source reaches 
the fabric specimen and the contri- 
bution of any fluorescing material, 
whether produced by the adsorption 
of a fluorescent whitener or a chem- 
ical modification of the fabric, is in- 
cluded in the color measured. 

Each sample was read on the three 
scales in the same two places, with 
and without the ultraviolet-absorb- 
ing filters, before laundering and 
after 1. 10, 20. 30, 40, and 50 washes. 
For the reading the sample 
folded to four thicknesses and backed 
by the “white” porcelain enamel 
standard. From the readings for un- 
washed and washed fabrics, changes 
in reflectance and chromaticity 
brought about by the different whit- 
ening solutions were obtained, and 
the average color difference was cal- 
culated in terms of NBS units, ac- 
cording to the formula: 


was 


{—? 
AE = WV aL + Aa + Ab 


where AE is color difference in NBS 
units, LL 10\/R,. and a and b 
are chromaticity measures. 
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Blue reflectance. Blue reflectance 
of the fabrics was measured on the 
fluorescence-sensititive reflectomete: 
developed for this study by the Hun- 
ter Associates Laboratory and de- 
scribed in a previous report (1). I: 
this instrument Corning blue filte: 
No. 5543 is placed in the incident 
beam of light so that blue light falls 
on the fabric specimen. Blue 1 
flectance (reflectance in blue light 
such as is obtained by this instru- 
ment is a practical simplified meas- 
ure of whiteness, combining in one 
figure departures from ideal white- 
ness toward both grayness and yel- 
low-blueness. Measurements’ with 
this instrument, as with the Color 
Difference meter, can be made with 
the ultraviolet of the light source 
either included or exc’uded from the 
incident light. Then, for this illumi- 
nation the contribution due to fluo- 
rescence can be detected. 

Blue reflectance measurements of 
the fabric samples were read with 
and without ultraviolet in the light 
source, before laundering and after 
1, 10, 20, 30, 40, and 50 washes. From 
these data the changes due to laun- 
dering with the different whitening 
solutions were obtained. 


Visual ranking of color. In order 
tc relate the quantitative measures 
for evaluating whiteness and sub- 
jective judgments of whiteness, vis- 
ual rankings of the laundered fabrics 
were made. Using swatches of 
bleached fabric washed repeatedly 
with the different detergent, whiten- 
er, and bleach solutions, five workers 
individually viewed the samples on 
a clear day in north daylight, also 
under a daylight lamp with added 
ultraviolet (a recently developed 
Macbeth Examolite Type C-4D-UV) 
without the effect of natural or other 
artificial light. In each case the ob- 
server placed the samples, double 
thickness of fabric with approximately 
2-inch square surface in view, on a 
light gray background and arranged 
them in drder of their whiteness ac- 
cording to her best judgment. The re- 
sults of these visual examinations 
were compared with the objective 
quantitative data (UV included) for 
yellow-blue (“b”) and blue reflect- 
ance values for the same swatches. 
Because color properties of fabrics 
may change during storage, visual 
observations and instrument read- 
ings were made on succeeding days. 


Fluidity in cuprammonium hydrox- 
ide. To ascertain the extent of chem- 
ical modification produced by the 
different whitening solutions, fluidity 
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lectance measurements in cuprammonium hy- UNBLEACHED BLEACHED 
on the droxide were made on the bleached : 
‘tomete: fabric sampies. Determinations were Syndet (with whitener ),0.10 % = 
1e Hun- according to the ASTM Method a ee 
‘ : : ; ndet an rbor 
ind de- D-539-53 (21) with the following y ? ° | 
> 
(1). In changes: 80-mesh copper gauze was Perborate, 0.005% 
ie filte: used instead of powdered copper in * 
acd ‘ : Perborate, 0.015% 
incident making up the solution and the sam- z 
ht falls ples were dissolved in mixing vials Peroxide, 0.005% 
> i ilar v4 2, me 9 : m 
ue 1 similar to those used by Mease (23), Peroxide, 0.015% 
> light then transferred to the viscometers ae 
instru- for measurement. Measurements Hydantoin, 0.022% 
meas- } were made of the unlaundered fab- Hydantoin, 0.066% * 
in one ric and after 10, 20, 30, and 50 washes. mo 
white- The average of two fluidity determi- Na hypochlorite, 0.022 % 
id yel- nations for each washing condition Na hypochlorite, 0.066 % * 
i was obtained. , * 
with é Ca hypochlorite, 0.022% * 
Color oT 
le with Breaking strength. Breaking Ca hypochlorite, 0.066% 
source j strength by the raveled strip method oO Se oO 4 A 
. 2 7 ar i > > « = 
om the aide gare peg A the a * Available oxygen COLOR DIFFERENCE (NBS UNITS) 
illumi- ig am - ~% on u e€ samp as after Sesquicorbonate added one Nonfluorescent color difference 
= > ash. > ‘e >< 5 < 
> fluo the met was Before testing, all * ® Available chlorine [__] Fluorescence contribution to color difference 
samples were conditioned at least six 
nts of hours in the laboratory, which was Figure 1 
1 with maintained at 70°F and 65 percent Color difference in cotton test fabrics washed 30 times with synthetic 
e light } relative humidity. Five measure- detergent (with whitener) and bleach at 60°C 
1 after ments from the two washing repli- 
From cates were averaged. 
laun- In both fabrics the changes with measurement was devised to be the 
itening EFFECTS OF WHITENERS repeated launderings were toward maximum difference tolerable in the 
; 4 A re 4 “4 & . , 7" 
AND BLEACHES lighter and bluer colors and, as ex- average commercial color match, dif- 
‘ a pected, the changes increased with ferences of one unit and greater are 
siailiias FABRICS WASHED AT 60°C———— increasing numbers of washing. For considered significant. 
asures Color measurements on Color Dif- each washing condition, that part of In the unbleached fabric the oxidiz- 
ay. . Ps . . . 
eile ference Meter. In Table I are shown the color change due to fluorescence ing bleaches had greater whitening 
ls the color changes produced in the un-_ is the difference between the re- effect than did the fluorescent 
ae bleached test fabric washed 30 times ported “UV included” value and the whitener included in the _ syndet 
abi 1cS - " ° ‘“ ” . . : 
: , in various detergent-bleach solutions corresponding “UV excluded” value. (Table I). As indicated by changes in 
es of : ; ; ; ed ae ; gs 
steilies at 60°C with a fabric-to-solution ratio The contribution of fluorescence is values for reflectance (“R,”), red- 
o . ° - : ° ° 699 “ls? 
worl of 1:15 by weight. Results for the shown graphically in Figure 1 for the green (“a”), and yellow-blue (“b”), 
aoe bleached fabric washed 50 times are overall color difference in terms of the bleaches greatly reduced gray- 
a ian given in Table II. NBS units. Since the NBS unit of ness and yellowness. The fluorescent 
also | 
added 
‘loped TABLE I 
l= e ° e e ° . 
UV) Color and blue reflectance changes and breaking strength of unbleached cotton test fabric washed with various solutions of synthetic detergent 
other (including fluorescent whitener) and bleach; 30 washings in Launder-Ometer at 60°; fabric-to-solution ratio, 1:15 by weight 
e ob- | Color change 
louble - - 
‘ lv Blue Breaking 
late y | Reflectance - Red-green Yellow-blue Color reflectance strength 
ona “Ra’) change “‘a"’) change (*b”’) change difference (AE) change and 
— - standard 
anged UV UV UV UV UV UV UV UV UV UV devia- 
me ¥ Composition and concentration of washing solt:tion incl excl incl excl incl excl incl excl incl excl tion 
Ss ac- i ; inline tase! ™ es i a " ‘ q 
ere ARS ARS Pounds 
- e- units units 
itions Syndet (with whitener), 0.10°; 4.5 4.4 0.9 0.5 3.2 1.9 4.2 3.3 -&, 5.2 56+3 
ctive Syndet (with whitener), 0.10°; , and 
‘s [ Sodium perborate, 0.005°; available 0 (0.05°; ) ‘ 13.3 13.3 0 0.4 7.4 5.0 11.4 9.9 18.3 16.5 50 +4 
) for Sodium perborate, 0 005°, available 0 (0.05°7); Sodium 
flect sesquicarbonate, 005°... .. 16.1 15.9 0.1 0.5 8.0 5.3 2.3 10.4 19.4 17.4 52 +4 
ct- Sodium perborate, 0 015°, available 0 (0.15°; ); Sodium 
ches sesquicarbonate, 0.15 18.4 18.3 04 -—0.4 10.7 7.4 14.9 12.6 24.2 21.4 50+3 
gael Hydrogen peroxide, 0.005°7 available 0 13.6 13.4 0.2 - 0.5 5.8 - 3.5 9.6 8.4 15.8 13.3 55 +4 
brics Hydrogen peroxide, 0.0157, available 0 15.6 15.4 0.1 — 0.7 7.4 4.9 38.5 10.0 19.2 16.5 57 +5 
isual Dichlorodimettylt ycantoin, 0.022°7 available Cl 20.1 19.9 0.6 0.1 —11.9 9 6 16.3 14.7 26.5 25.0 57 +2 
isua Dichlorodimethylrydantoin, 0.066% available Cl 19.5 19.3 0.1 0.1 10.6 9.4 15.2 14.3 24.8 24.4 53 +3 
‘ead- Sodium hypochlorite, 0.022°). available Cl 20.9 20.8 0.9 0 -12.4 —10.2 17.1 15.4 28.2 26.4 36 +2 
F Sodium hypoctlorite, 0 066°7 available Cl ; 20.9 20.8 0.5 0 -12.0 10.3 16.7 15.5 27.4 26.3 16 +4 
ys. Calcium hypoctlorite, 0.022 available Cl 20.2 20.0 0.4 0 -11.8 -10.3 116.3 15.1 267 260 33+2 
Calcium hypochlorite, 0.066°; available Cl 19.8 18.8 0.5 0 -11.5 -—10.1 15.9 14.9 26.6 25.3 16 +1 
rox- Calculated from averages of two measurements frcm eack of two washing replicates. Increases in ‘‘Fa’’, “a’’, and “‘b’’, are toward light, red, and yellow, 
respectively; decreases, indicated by minus sign, are toward dark, green, and blue. For unlaundered fabric average values of “‘Ru’’, “‘a’’, and “‘b’’ are: 71.1 percent, 
1em- 0.1, and +12.0; blue reflectance, 61.4 percent. 
the Average of five measurements from the two washing replicates. For unlaundered fabric average breaking strength is 55 +4 pounds. 
idity 
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whitener reduced yellowness and 
greenness but had little effect on 
grayness. 

The chlorine-containing bleaches 
produced much the same yellow-blue 
(“b”) changes (Figure 2). At the con- 
centrations studied they were some- 
what more effective in whitening the 
unbleached fabric than were the per- 
oxygen. compounds. Of the solutions 
containing the latter, those with so- 
dium perborate had greater whiten- 
ing effect than those with hydrogen 
peroxide. Solutions with the higher 
amount of these two compounds pro- 
duced increased fluorescent and non- 
fluorescent whitening in the test 
fabric (Figure 1). With the chlorine- 
containing bleaches, however, the 
higher amount did not give such im- 
provement. 

The order of effectiveness of the 
chlorine bleaches in reducing gray- 
ness in the unbleached fabric was 
the same as in reducing yellowness. 
According to measurements with the 
light source and instruments used 
here, samples washed 30. times in so- 
lutions with chlorine - containing 
bleaches were effectively whitened 
and according to color readings were 
nearly white. Treatments in which 
peroxygen bleaches were used were 
less effective in reducing grayness 
and yellowness. 

On the bleached fabric the fluo- 
rescent whitener included with the 
syndet was more effective than on 
the unbleached fabric (Table II). No 
doubt the natural yellowish com- 
pounds within the unbleached fabric 
sample compete with the whitener 
in absorbing ultraviolet light. In this 
fabric less of the ultraviolet light can 
be absorbed by the whitener and 
converted to visible blue light to 
make the fabric appear white (11). 

Peroxygen bleaches enhanced 
somewhat the fluorescence effect of 
the whitener included in the syndet; 
repeated laundering with solutions of 
the syndet and these bleaches pro- 
duced increased fluorescent whitening 
in the bleached fabric (Figure 2). 
Samples washed 50 times in solutions 
of the syndet and sodium perborate 
bleach were bluish white. Compared 
with the other solutions tried, the 
perborate solutions produced the 
greatest color differences (AE, UV 
included) in the fabric. 

The chlorine-containing bleaches, 
on the other hand, reduced the fluo- 
rescence of the whitener. This 
quenching effect increased with the 
higher concentration of the bleaches. 
Since these bleaches also caused con- 
siderable chemical modification of 
the fabric, perhaps the measured 
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Figure 2 
Yellow-blue ("b’’) changes in unbleached and bleached cotton fabrics washed in 
Launder-Ometer with synthetic detergent (with whitener) and bleach at 60°C 





a eid | T T CHANGE IN “Rg” 
UVinct UV exact | 
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| E— e-- No hypochlorite, 0.022% +4 
* Available oxygen **Avoiloble chiorine ) 
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CHANGE IN "b"” 


Dork 





Yellow ——> 


Figure 3 
Relationship between reflectance (’’R.’’) changes and yellow-blue (‘‘b’’) changes 
in bleached cotton fabric washed 30 times in Launder-Ometer with 
synthetic detergent (with whitener) and bleach at 60°C 


fluorescence includes some caused 
by chemical damage to the fabric, as 
well as that from adsorption of the 
fluorescent dye (24). 

In regard to nonfluorescent yellow- 
blue (“b”) changes, all of the oxidiz- 
ing bleaches in both concentrations 
used with the syndet increased 
whitening in the bleached fabric. Dif- 
ferences in red-greenness produced 
in the bleached fabric by the various 


washing conditions were not pro- 
nounced. 
According to reflectance (“R,’’) 
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changes, all of the washing solutions 
had a lightening effect and reduced 
grayness in the bleached fabric, al- 
though changes were small. For the 
most part this effect was more pro- 
nounced for solutions with the chlo- 
rine-containing bleaches than for 
those with the peroxygen compounds, 
particularly at the lower concentra- 
tion. It should be pointed out that 
for this syndet and whitener the 
order of effectiveness of the oxidizing 
bleaches in whitening the bleached 
fabric is not the same for the two 
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TABLE Il 


Color and blue reflectance changes, fluidity, and breaking strength of bleached cotton test fabric washed with various solutions of detergent, 
fluorescent whitener, and bleach; 50 washings in Launder-Ometer at 60° C; fabric- to-solution ratio, 1:15 by weight 














Golee Glianine after 50 laundecinge! Blue Breaking 
—_—— ———— _ reflectance strength 

change — . and 
Reflectance Red-green Yellow-blue Color differ- after 50 Fluidity after specified standard 
(**Ra’’) change (“a”) change (“b’’) change ence (AE) launder- number of launderings’ —— 

gaits —_—— — — - ings! - - - after 

Composition and concentration of UV UV UV UV UV UV UV UV UV UV 10 20 50 launder- 

washing solution incl excl incl excl incl excl incl excl incl excl ings 

sane NBS NBS 


unite wuniis Rhes Rhes Rhes Pounds 
Syndet (with whitener), 0.10% pasa See 0.5 ‘7 0.3 -4.8 -1.6 5.1 1.6 $.3 2.2 7.4 6.9 9.4 56 +3 


Syndet (with whitener), 0.10%, and 
~~ 0.005% available 0 


Dinka ON a mae a6 56's cessiuae a 2.0 1.4 1.9 0.3 -S5.6 -2.2 6.0 2.3 7.4 3.8 7.8 i 10.2 55 +2 
ee 0.005% available 0 
€ , 
Sodium sesquicarbonate, 0.05%...... 2.0 1.8 1.9 0.3 -5.7 -—2.2 6.1 2.4 7.2 4.0 8.7 8.9 10.2 56 +2 
Sodium perborate, 0.015% available 0 (0.15%) o 
Sodium sesquicarbonate, 0.15% ...... 2. 3 2.0 1.9 0.3 -5.6 -2.1 6.1 2.4 7.6 4.3 10.4 11.8 17.0 47 +5 
Hydrogen peroxide, 0.005% available 0.. 1.8 es 1.6 0.2 -5.1 -1.7 5.5 1.9 7.3 3 8.3 8.5 8.6 55 +2 
Hydrogen peroxide, 0.015% available 0.. 2.2 1.8 1.5 0.1 -5.2 -1.9 5.6 2.1 7.6 4.1 8.9 8.4 8.5 59 +3 
Dichlorodimethylhydantoin, 0.022% 

slash te Seth anh aka hae on 1.9 c2 0.3 -3.9 -2.1 4.2 2.3 5.8 4.1 9.4 10.6 14.3 51 +4 
Dichlorodimethylhydantoin, 0.066% 

ER ee 2.3 2.3 0.8 0.3 —2.8 -—2.0 3.4 2.3 4.8 3.9 10.0 11.3 13.7 50 +4 
Sodium hypochlorite, 0.022% available Cl 2.5 2.4 1.2 0.4 —-3.4 -2.5 3.8 2.8 5.4 4.8 20.2 24.9 32.5 32 +1 
Sodium hypochlorite, 0.066% available Cl 2.5 2.4 0.8 0.4 -3.0 -2.5 3.4 2.9 5.2 4.8 31.9 36.5 41.2 17 +1 
Calcium hypochlorite,0.022% availableCl 2.6 2.6 1.0 0.4 -3.8 -2.5 4.2 2.8 6.1 4.8 25.6 30.2 36.6 29 +1 
Calcium hypochlorite, 0.066% availableCl 1.5 Be 0.9 0.3 -2.5 -1.6 2.8 1.8 4.0 3.1 33.6 39.6 45.2 12+2 

Soap, 0.10%; Whitener I, 0.00006% . . . 06 OS 09 0.1 -3.3 -09 34 09 39 1.8 7.8 7.9 8.7 53+] 
Soap, 0.10%; Whitener I, 0.00006%, and 
Sodium perborate, 0.005% available 0 

|, err 1.3 1.6 0.9 0.1 -3.9 -1.7 4.1 1.9 5.8 3 8.2 8.6 10.4 55 +2 
Hydrogen peroxide, 0.005% available 0. 1.3 1.4 1.0 0.1 -3.4 -1.8 3.6 1.9 5.0 DF 7.8 8.1 8.6 55 +2 
Dichlorodimethylhydantoin, 0.022% ; 

available Cl.... 0.7 0.7 0.1 0.1 —-1.3 1.3 1.4 1.3 2.2 1.8 8.2 9.2 11.4 46 +2 
Sodium hypochlorite, “0.022% available Cl 1.8 1.8 0.2 0.1 —-2.0 -1.5 2.2 1.8 3.F | a 14.7 17.6 22 43 +1 

Soap, 0.10%; Whitener II, 0.00006%..... 0.9 0.9 0.4 0.1 —2.4 -1.6 2.4 LZ 3.0 2.3 
Soap, 0.10%; Whitener II, 0.00006% , and 
Sodium perborate, 0.005%, available 0 

(0.05%).... 8 3..& 0.5 0.1 2.8 2.0 7.2 2.3% 4.5 3.2 
Hydrogen peroxide, 0.005% available 0. 3.8 0.7 0.4 0.1 —2.4 -0.9 2.5 1.0 3.3 3.3 
Dichlorodimethylhydantoin, 0.022% 

ree 0.1 0 0.3 0.1 —-2.3 -1.2 2.4 ..2 2.2 1.1 
Sodium hypochlorite, “0.022% availableCl 1.8 1.6 0.4 0.1 -2.8 -1.4 3.0 1.6 4.5 3.6 








'Calculated from averages of two measurements from each of two washing replicates. Increases in ‘‘Ra’’, “‘a’’, and “bh”, are toward Eaht. red, and yellow, 
respectively; decreases, indicated by minus sign, are toward dark, green, and blue. For unlaundered fabric average values of ‘‘Ra’’, “‘a’’, and “‘b’’, are: 90.3 percent 
—0.3, and +3.1; blue reflectance, 84.4 percent. Differences in blue reflectance of 0.7 percent and greater are significant. 

"Average of two determinations from the two washing replicates. For unlaundered fabric average fluidity is 7.0 + 0.4 rhes. 

Average of five measurements from the two washing replicates. For unlaundered fabric average breaking strength is 57 + 3 pounds. Differences of five pounds 
and greater are significant. 





values, “R,” and “b.” In such in- Figure 3 shows the relationship be- method of least squares, is termi- 
stances, it is particularly important tween reflectance (“R,”) changes nated at positions perpendicularly 
that both “R.” and “b” changes be and yellow-blue (“b”) changes pro- distant from the experimental points 


considered together in an overall in- duced in the bleached fabric by 30 for one and 30 launderings. The zero 
terpretation of color changes pro-  launderings with the syndet and _ position on the graph represents the 
duced by the various whitening bleach solutions. For comparison each unlaundered fabric. 

agents. line, calculated according to the It is apparent that the changes in 


the fabric were toward lighter and 
bluer colors. In fluorescent whitening 


TABLE Ill - effects, the solutions including the 


’ : peroxygen bleaches produced more 
Color changes! in unbleached and bleached cotton test fabrics washed with synthetic detergent 


. > ‘i " ‘ ® [T) eb) t . 
(including fluorescent whitener) and bleach solutions in different fabric-to-solution ratios; oe — v4 a — - 
30 washings in Launder-Ometer at 60°C a; With the chiorine-containing 


bleaches the “R,”’ changes were more 

















ed fab: Bleached fab ; 
UAbteac feel fabric leached fabric : pronounced than the ‘ b”. In non- 
Ratio of . > j > wi 
fabric to Reflect- Yellow- Color Reflect- Yellow- Color fluorescent effects, solutions with the 
Composition and solution, ance blue differ- =— cred differ- chlorine-containing bleaches pro- 
concentration of by (“*Rd’>) (“*b”’) ence (*Ra’’) a_i ence . - et ° . 
washing solution weight change change (AE) change change (AE) duced the most whitening in the fab- 
> Sse ric. 
NBS Units NBS Units F 

Syndet (with whitener), —1:12.5 3.9 ~3.0 3.8 1.1 —4.1 4.3 Data presented in Table II show 

0.10% 1:15 4.5 —3.2 4.2 0.7 —4.3 4.6 . : 
: 1:25 4.1 310 4.2 06 =a 4.8 that the fluorescent whitener in- 
ral itener 
Syndet (with whitener), 1:12.5 13.8 6.2 9.2 1.6 —4.7 4.9 cluded with the syndet and White - 
0.10%, and Sodium — 1:15 15.3 7.4 11.4 2.0 —5.3 5.7 I used with soap gave similar whiten- 

b > 0.05% ; ; 11 : : 2 
sia pacamaeaaiuaa — satin sda ing effects in the bleached fabric. 
i cca, i 18.0 —9.4 13.8 i. 33 2 Also the order of effective whiten- 
ens 1:25 18.0 —~9.5 13.8 1.9 —5.4 5.6 ing for the oxidizing bleaches used 
‘Ultraviolet included in the light source. See Table I, footnote 1 and Table II, footnote 1. with these whiteners was much the 


same. 
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Compared with these two fluores- 
cent materials, Whitener II, in the 
amounts used here, had less whiten- 
ing effect on the test fabric. With 
this fluorescent whitener, the order 
of effectiveness of the oxidizing 
bleaches was not the same and, ac- 
cording to color readings, repeated 
washing with soap, Whitener II, and 
sodium hypochlorite produced in- 
creased whitening in the bleached 
fabric—slightly more whitening than 
eccurred with the sodium perborate 
solution. It should be pointed out, 
however, that an evaluation of the 
whiteners per se is not intended here. 
No doubt with other illumination and 
test conditions, the effective whiten- 
ing of these fluorescent materials 
would be somewhat different (8). 

The effect on color of varying the 
ratio of fabric to solution is shown 
in Table III. As indicated by this 
limited study, color changes due to 
the amount of solution in which the 
fabrics were washed were small. 


Blue reflectance measurements on 
fluorescence-sensitive _reflectometer. 
Since this study is concerned 
mainly with reducing grayness and 
yellowness in the test fabrics, blue 
reflectance is particularly suitable for 
evaluating the overall whitening pro- 
duced by the various washing solu- 
tions. Both the total blue reflectance 
changes (including fluorescence) and 
the nonfluorescent changes that oc- 
curred in the unbleached’ and 
bieached test fabrics are reported in 
Tables I and II and Figure 4. 

The relation between the blue re- 
flectance changes as measured on the 
fluorescence-sensitive —_ reflectometer 
and the color changes, particularly 
the yellow-blue (“b”) changes, ob- 
tained from readings on the Color 
Difference Meter, may be observed. 
In general there is good agreement 
between measurements made by the 
two instruments for both the fluo- 
rescence contribution to whitening 
and the nonfluorescent whitening ef- 
fects produced by the different wash- 
ing solutions. The order of effective- 
ness of the oxidizing bleaches used 
with the syndet (with whitener) was 
much the same in the two sets of 
measurements. 

In one instance, however, the 
measures obtained by the two in- 
struments seemed to be different. As 
indicated by “b” values (UV in- 
cluded), the syndet with either con- 
centration of the peroxygen com- 
pounds had a greater whitening effect 
on the bleached fabric in 50 washings 
than the syndet alone, whereas the 
syndet with the chlorine-containing 
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Figure 4 
Blue reflectance changes in cotton test fabrics washed 30 times with 
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Figure 5 


Blue reflectance changes (UV included) 
with synthetic detergent (with whitener 


bleaches similarly used produced less 
whitening than the syndet alone. Blue 
reflectance readings (UV included), 
though in agreement with the values 
obtained by “b” measurements for 
the higher concentration of the 
bleaches, indicated that at the lower 
concentration both the peroxygen 
and the chlorine-containing bleaches 
produced greater whitening than the 
syndet alone (Figure 5). By way of 
explanation it should be pointed out 
that blue reflectance values include 
the influence of grayness. Also, the 
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in bleached cotton fabric washed 50 times 
) and two concentrations of bleach at 60°C 


increases in whitening produced by 
the lower concentration of the chlo- 
rine-containing bleaches were very 
small (Table II). These bleaches had 
a quenching effect on the fluorescent 
whitener included with the syndet 
and whitened more by lightening or 
reducing grayness in the fabric than 
by reducing yellowness. 


Visual rankings of color compared 
with instrument measurements. Vis- 
ual rankings of the laundred fabrics 
for whiteness were the same whether 
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TABLE IV 


Relationship between visual rankings and instrument measurements of yellow-blue (“b”) and blue 
reflectance (UV included) in bleached fabric laundered 50 times, arranged in decreasing order of 
whiteness according to visual ranking 


Laundered swatches stored for 
two years 


Composition and concentration of 
washing solution 


Ranking 


Syndet (with whitener), 0.10°7; Sodium 

perborate, 0.005°; available 0 

0.05°7,); Sodium  sesquicarbonate, 

ty) See 1 
Syndet (with whitener), 0.10°7 ; Sodium 

perborate, 0.005‘; available 0 (0.05; ) 2 
Syndet (with whitener), 0.10) ; Hydro- 

gen peroxide, 0.015; available 0 3 
Syndet (with whitener), 0.10°) ; Hydro 

gen peroxide, 0.005‘; available 0 4 
Syndet (with whitener), 0.10°; 5 
Syndet (with whitener), 0.10 ; Sodium 

perborate, 0.015°; available 0 

0.15°,); Sodium  sesquicarbonate, 

0.15%. 6 

Average? 


Soap, 0.10°7; Whitener 0.00006’, ; 
Sodium perborate, 0.00 available 
0 (0.05 ) 7 
Soap, 0.10°7; Whitener I, 0.000067 ; 
Hydrogen peroxide, 0.005" available 0 8 
Soap, 0.10°7.; Whitener I, 0.00006 9 
Syndet (with whitener), 0.10°; ; Dichloro 
dimethyltydantoin 0.022; , available Cl 10 
Average 


Z, 
3% 


Soap, 0.10; Whitener II, 0.00006" : So- 
dium perborate, 0.005‘; available 0 


0.05°7) ‘ 11 
Soap, 0.10°7%; Whitener II, 0.00006; ; 

Hydrogen peroxide, 0.005". available 0 12 
Soap, 0.10°° ; Whitener II, 0 00006°; 13 


Soap, 0.10% ; Whitener IT, 0.00006": ; So- 
dium hypochlorite, 0.022, available Cl 14 
Average 5 
Syndet (with whitener), 0.10°7 ; Dichloro- 
dimethyl*ydantoin, 0.066 available Cl 15 


Syndet (with whitener), 0.10°7; Sodium 
hypochlorite, 0.0227, available Cl 16 
Soap, 0.10°7; Whitener I, 0 00006 : So- 
dium *wpochlorite, 0.022, available Cl 17 
Soap, 0.10% ..... 18 
Average? 
Syndet (with whitener), 0.10°°; Calcium 
hypochlorite, 0.022°7 available Cl 19 
Syndet (with whitener), 0.10°° ; Sodium 
hypochlorite, 0.066°7 available Cl 20 


Average? 
Soap, 0.10°°; Whitener I, 0.00006 ; Di 
chlorodimethylhydantoin, 0.022; avail 
able Cl ems 21 
Soap, 0.10°° ; Whitener IT, 0.00006‘; ; Di- 
chlorodtimethylhydantoin, 0.022; avail- 





able Cl 22 
Average? 
Syndet (with whitener), 0.10 ; Calcium 
hypochlorite, 0.066°7 available Cl 23 





Laundered swatches 
not stored 


Yellow- Blue 


Yellow- Blue 
blue reflect- blue reflect- 
es ance ~—'? ance 
UV incl) (UV incl) (UV incl) (UV incl) 
Percent Percent 
0.8 89.1 -2.4 91.0 
0.7 88.8 2.4 91.0 
0.5 89.2 2.0 91.6 
0.2 87.8 1.9 91.4 
+0.2 86.4 1.4 89.3 
0 88.1 3.3 91.4 
0.3 88.2 
1.2 86.7 0.9 90.7 
1.4 86.4 0.6 90.0 
2.2 83.6 0.3 88.7 
+1.4 86.5 0.6 89.6 
+1.5 85.8 
2.1 85.8 +0 4 89.4 
+2.4 85.2 +0.6 87.6 
+2.7 84.1 +0.8 87.8 
+2.9 84.6 —0.1 89.4 
+2.5 84.9 
3.3 83.2 +0.6 88.5 
3.8 83.4 0 89.2 
+3.3 83.7 +0.9 88.6 
3.5 81.5 2.0 85.7 
+3.5 83.0 
+5.0 80.3 0.5 90.0 
+6.0 80.0 +0.3 89.0 
5.5 80.2 
+68 78.8 +1.4 87 4 
+7.0 79.0 +0 4 88.9 
46.9 78.9 
+7.9 9 +1.4 86.4 


Visual ranking of sar ples was the same whether viewed in north daylight or under Macbeth Exam- 


olite, Type C-4D-UV. 


*Laundered swatches in the groups averaged appeared visually to be much alike and different from 


those in the next group. 





the samples were viewed in north 
daylight or under the daylight lamp 
with added ultraviolet. These visual 
judgments compare well with results 
for whitening effects obtained by the 
instrument measurements of yellow- 
blue (“b’’) and blue reflectance (UV 
included) made at the same time. 
Because the recently developed day- 
light lamp was not available at the 
time the instrument readings on the 
laundered fabrics were first made, 
repeat measurements were obtained 
when the samples were judged visu- 
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ally. The relationships are shown in 
Table IV. 

Arrangement of the data in the 
table is according to the visual rank- 
ing and is in decreasing order of the 
whiteress of the samples washed by 
the different solutions. Averages for 
washing treatments indicate that 
washed samples in the group ap- 
peared much alike and different from 
those in the next group. The samoles, 
ranging by visual judgment from 
bluish white to creamy yellow-white, 
had “b” measurements (averages for 
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groups), respectively, of: —0.3, +-1.5, 
+2.5, +3.5, +5.5, +69 and +7.9. 

It would seem that a closer rela- 
tionship exists between visual judg- 
ment and yellow-blue (“b’”) values 
(UV included) than between visual 
judgment and blue reflectances (UV 
included). Apparently in these visu- 
al evaluations, although some laun- 
dred samples were lighter or darker, 
only the yellow-blueness was con- 
sidered by observers. Thus a com- 
mon error of visual judgment is il- 
lustrated by these comparisons with 
“b” and blue reflectance data. 

That the laundered fabrics changed 
during storage at room temperature 
for two years is indicated by com- 
parison of the original measurements 
for the swatches with those made 
after the swatches had been stored 
for two years, when the visual rank- 
ings were made. For unlaundered 
fabric before and after storage, aver- 
age yellow-blue (“b”) measurements 
are +3.1 and -+4.4; corresponding 
average blue reflectance values are 
84.4 and 80.9 percent. 


Fluidity in cunrammonium  hy- 
droxide. Chemical damage or modifi- 
cation in the bleached test fabric due 
to repeated laundering with deter- 
gent, whitener, and bleach solutions 
is indicated by fluidity values (Table 
II). In general these values increased 
as the number of launderings in- 
creased. Repeated laundering with 
the detergent (either syndet or soap) 
without bleach caused little chemical 
modification in the fabric. 

With the addition of oxidizing 
bleaches to the washing solutions, 
chemical damage to the fabric in- 
creased; in general, the higher con- 
centrations caused more damage than 
the lower concentrations. The chlo- 
rine-containing bleaches produced 
the greatest modification—sodium 
and calcium hypochlorite consider- 
ably more than dichlorodimethylhy- 
dantoin. For the most part the sodium 
perborate bleaches were next in 
order. Hvdrogen peroxide caused 
little modification of the fabric. 


Breaking strength. The breaking 
strength of the unbleached and 
bleached fabrics after repeated laun- 
dering with the detergent, whitener, 
and bleach solutions at 60°C are 
given in Tables I and II. Results in 
the two fabrics for the corresponding 
washing solutions are similar. 

Breaking strength measurements 
ranked the washing solutions in much 
the same order in: producing modifi- 
cation in the fabric as did fluidity 
values. 
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Figure 6 
Relationship between fluidity and breaking strength of bleached cotton fabric 
washed in Launder-Ometer with detergent, whitener and bleach at 60°C 
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hypochlorite had less quenching ef- 
fect on the whitener; according to 
yellow-blue changes (UV included) 
the washing solution of the syndet 
and the lower amount of sodium 
hypochlorite bleach produced as 
much whitening in the bleached fab- 
ric as did the syndet without bleach. 
Owing to the quenching effect at 60°C 
this bleach whitened more by reduc- 
ing grayness in the fabric than by 
reducing yellowness. Fluidity and 
breaking strength results showed that 
the solution with the bleach was con- 
siderably less damaging at 40°C than 
at 60°C. 

As indicated by the various meas- 
urements obtained, the solution with 
the lower concentration of sodium 
hypochlorite at 40°C produced much 
the same effects in both the un- 
bleached and bleached fabrics in 30 
washings as the solution with the 
higher amount of the sodium per- 
borate bleach at 60°C. 





TABLE V 


Color and blue reflectance changes, fluidity, and breaking strength ofunbleached and bleached cotton test fabrics washed at 60° and 40°C 
with synthetic detergent (including fluorescent whitener) and bleach solutions; 30 washings in Launder-Ometer; fabric-to-solution ratio, 1:15 


by weight 


Fabric and composition of washing solution 


Unbleached fabric 
Syndet (with whitener), 0.10%. ... 
Syndet (with whitener), 0.10°, and 
Sodium perborate, 0.015% available 0 (0.15°;,); 
Sodium sesquicarbonate, 0.15% oe 
Sodium hypochlorite, 0.022°;, available Cl. . 


Bleached fabric 
Syndet (with whitener), 0.10°7 
Syndet (with whitener), 0.10% and 
Sodium perborate, 0.015%, available 0 (0.15°%); 
Sodium sesquicarbonate, 0.15% ......... 
Sodium hypochlorite, 0.022°%, available Cl. . 


Unbleached fabric 
Syndet (with whitener), 0.10°)........ 
Syndet (with whitener), 0.10°7 and 
Sodium hypochlorite, 0.022% available Cl... 
Bleached fabric 
Syndet (with whitener), 0.10°; 
Syndet (with whitener), 0.10°;) and 
Sodium hypochlorite, 0.022°7, available Cl 


Color change 


Reflectance(*‘R.’’) Yellow-blue (‘‘b’’) 


change change 
UV incl UV excl UV incl UV excl 

Washed at 60°C 

4.5 4.4 3.2 —- 19 

18.4 18.3 10.7 — 7.4 

20.9 20.8 12.4 10.2 

0.7 0.5 — 4.3 — 1.4 

..9 1.8 — $.3 2.3 

2.4 2.4 — 3.4 2.3 
Washed at 40°C 

6.0 5.9 — 3.5 — 2.3 

20.3 20.2 —13.2 —10.1 

0.7 0.6 4.2 1.4 

3.9 1.8 4.4 — 2.3 


See Table I, footnote 1; also Table II, footnote 1. 


‘See Table II, footnote 2. 


See Table I, footnote 2; also Table II, footnote 3. 


Breaking 
Blue reflectance strength and 
change standard 
- Fluidity* deviation 
UV incl UV excl 

Rhes Pounds 
$.7 $.32 56 +3 
24.2 21.4 50 +3 
28.2 26.4 36 +2 
5.0 2.3 Pe 57 +2 
7.4 4.0 12.2 56 +3 
$.7 4.6 25.9 41+2 
5.6 4.4 57 +4 
26.8 24.4 50 +4 
6.2 3:3 7.6 58 +4 
7.6 3.4 14.6 54 +1 





The different detergent-bleach solu- 
tions produced a wide range of 
damage and a linear’ relationship 
exists, with correlation coefficient of 
—0.98, between the breaking strength 
and the fluidity of the washed fabric 
(Figure 6). As indicated by the group 


of points in the lower part. of 
the figure, some washing solutions 
caused relatively little damage to 
the fabric. 
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FABRICS WASHED AT 40°C—— 
—Table V shows the effect on the 
test fabrics of repeated washings at 
a temperature of 40°C, compared 
with 60°C, in washing solutions of 
the syndet alone, the syndet with 
the lower concentration of sodium 
hypochlorite, and the syndet with 
the higher concentration of perborate 
bleach. 

At the lower temperature sodium 
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INTRODUCTION 


ABORATORY EVALUATIONS 
of the effect of laundering on 


fabric, based on the results of wash- 
ing small unsoiled swatches in a 
Launder-Ometer, may not be satis- 


factory in all respects for predicting 
the performance consumers can ex- 
pect of the fabric under actual con- 
ditions of wear and laundering. The 
study of whiteners and bleaches was 
therefore extended to include a 
comparison of the results reported 
in Part I of this paper with data on 
white cotton fabric which had been 
naturally soiled and laundered in 
modern household equipment. The 
data were obtained from research 
carried on as part of an equipment 
study, the purpose of which was to 
evaluate the performance of modern 
household laundry equipment under 
various conditions as a basis for de- 
veloping recommendations for its use. 

A full report of the equipment 
study will be published separately. 
The results of washing pillowcases in 
one household washer with one 
whitener and bleach were selected 
for comparison with the Launder- 
Ometer data. 


EXPERIMENTAL 
PROCEDURE 


MATERIALS AND METHODS 
——The pillowcases used in the 
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study were made from the bleached 
cotton fabric described in Part I. To- 
gether with various other white cot- 
ton articles, both household textiles 
and clothing, they were used by a 
family during a week, laundered in 
the equipment laboratory, then used 
by another family (random assign- 
ment), and laundered as before. The 
procedure was repeated until the pil- 
lowcases had been soiled and laun- 
dered 30 times. 

In the tests reported here an auto- 
matic household washer of the modi- 
fied-agitator type was used. Washing 
solutions included the synthetic de- 
tergent with whitener previously de- 
scribed, plus sodium perborate in 
each of two concentrations and equal 
amounts of sodium sesquicarbonate. 
Each six-pound test load, containing 
two soiled pillowcases and two un- 
soiled swatches of the test fabric, 
was washed for 10 minutes, with 
fabric-to-solution ratio of 1:15, by 
weight. A temperatue of 60°C (140°F) 
was used in most of the tests; for 
comparison a few washings were done 
at 71°C (160°F). The washing was 
followed by the single, deep, 38°C 
(100°F) overflow rinse of the auto- 
matic machine. 

Replicate loads of washed fabrics 
were 1) rack dried indoors. 2) line 
dried outdoors, 3) tumble dried in 
automatic electric dryers, and 4) 
tumble dried in automatic gas dryers. 
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For both types of atuomatic drying, 
three different dryers were used suc- 
cessively. They included models put 
out during 1952, 1953, and 1954. The 
dried fabrics were folded without 
ironing. 


MEASURING THE EFFECTS OF 
WHITENER AND BLEACH—— 
Measurements of color and blue re- 
flectance, fiuidity. and breaking 
strength were used to determine the 
whitening effects and modification or 
damage produced in the fabrics by 
repeated laundering under the var- 
ious conditions studied. The test pro- 
cedures are described in Part I. 

On the swatches, color and blue 
reflectance measurements were made 
after 1, 10, 20, and 30 launderings; 
fluidity and breaking strength deter- 
minations after the final laundering. 
On the pillowcases, color and blue 
reflectance measurements were made 
at the center of wear area before 
and after the stated periods. Fluidity 
determinations were made on one- 
inch strips of fabric cut from the 
closed end of the pillowcases after 
20 and 30 soilings and launderings, 
also on the center of wear area after 
the final soiling and laundering. 
Breaking strength samples were cut 
from the remaining fabric as close to 
the wear area as-possible. 

To ascertain the relationship be- 
tween the instrument measurements 
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and visual judgments of color in the 
pillowcases, the smallest yellow-blue 
(“b”) change and the smallest blue 
reflectance change that could be dis- 
tinguished visually were determined. 
For this, five workers individually 
inspected in north daylight the pil- 
lowcases that had been soiled and 
laundered 30 times with the different 
solutions. Each observer inspected 
two pillowcases at a time and in- 
dicated whether or not a difference 
in whiteness could be detected. Re- 
sults were compared with the lab- 
cratory data of “b” value and blue 
reflectance (UV included). 

By other visual observations the 
pillowcases were rated for accept- 
ability of the laundered product. In 
these comparisons each observer re- 
lied on her color memory. 


DISCUSSION OF RESULTS 


Measurements obtained in the 
study of unsoiled swatches and nat- 
urally soiled pillowcases laundered 
by household methods are given in 
Table I. For comparison similar data 
for unsoiled swatches washed and 
dried by laboratory methods, from 
Part I of the study, are included. 


WHITENING EFFECT 
In describing the whitening effects 
in the nearly-white test fabric, meas- 
ures involving grayness and yellow- 
ness are of prime importance. They 


include reflectance (“Ru”), yellow- 
blue (“b”’), and blue reflectance. 
Since changes in red-green (“a”) 


produced in the fabric were not pro- 
nounced, this measure has not been 
used for evaluating test conditions. 


COMPARISON OF LAUNDER- 
OMETER AND HOUSEHOLD 
WASHER DATA———As indicated 
by yellow-blue changes (Figures 1 
and 2) and blue reflectance changes 
(Figures 3 and 4), the order of effec- 
tive whitening for similar washing 
solutions was the same for the un- 
soiled swatches washed in the Laun- 
der-Ometer and dried on plate glass 
as for the unsoiled swatches and 
naturally soiled pillowcases washed 
in the household washer and rack 
dried indoors. 

In the yellow-blue changes (Figure 
2), also in blue reflectance changes 
(Figure 4), the difference between 
the value for the pillowcases and 
that for the unsoiled fabric similarly 
washed and dried is an indication of 
the amount of soil retained by the 
pillowcases. Statistical interpretation 
of the yellow-blue changes (UV in- 
cluded) given in Figure 1 shows that 
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Figure 1 
Yellow-blue (‘‘b’’) changes in bleached fabric: Unsoiled swatches washed in 
Launder-Ometer and unsoiled swatches washed (with soiled load) in household 
washer at 60°C in fabric-to-solution ratio of 1:15 and rack dried indoors 
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Figure 2 
Yellow-blue (’’b’’) changes in bleached fabric washed at 60°C with synthetic 
detergent (with whitener) and sodium perborate: Unsoiled swatches and natu- 
rally soiled pillowcases washed in household washer, dried by 
four different methcds 


> 
Figure 4 
Blve reflectance changes in bleached fabric washed at 60°C with synthetic 
detergent (with whitener) and sodium perborate: Unsoiled swatches and natu- 
rally soiled pillowcases washed in household washer, dried by 
four different methods 


AMERICAN DYESTUFF REPORTER April 20, 1959 


+! 





-d in 
hold 






ite 0 15% 


te 0.15% 


959 





LAUNDER-OMETER 
CHANGE IN BLUE REFLECTANCE 


+10} 


+8) 


Proceedings of 










HOUSEHOLD WASHER 
I I 


— 





UV excl 4 § 


-2} UV ine 
@— @---- Syndet (with whitener), 0.10% 
Syndet and 
“45 = s---- Perborote, 0.05%; Sesquicarbonate, 0.05% 
a— A---- Perborate, 0.15%; Sesquicarbonate, 0.15% 
" 41 | L ) _— 
Oo 10 20 30 O 10 20 30 


NUMBER OF LAUNDERINGS 


Figure 3 


Blue reflectence changes in bleached fabric: Unsoiled swatches washed in 
Launder-Ometer and unsoiled swatches washed (with soiled load) in household 
washer at 60°C in fabric-to-solution ratio of 1:15 and rack dried indoors 
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a close relationship exists between 
the results for the unsoiled swatches 
washed in the Launder-Ometer and 
those for unsoiled swatches washed 
in the household washer and rack 
dried indoors; the correlation coeffi- 
cient is + 0.98. Also correlation of 
the ranking of the solutions for ef- 
fective whitening shows good agree- 
ment between results for the two 
sets of unsoiled swatches and be- 
tween results for unsoiled swatches 
and soiled pillowcases washed in the 
household washer and rack dried in- 
doors; the correlation coefficient in 
both cases is +-0.93. 

The results for the swatches and 
pillowcases as evaluated by yellow- 
blue (“b”) and by blue reflectance 
were much alike when allowance is 
made for the influence of grayness, 
which is included in blue reflectance. 
This influence is especially pro- 
nounced in measurements of the 
soiled pillowcases. As indicated by 
blue reflectance values, the unsoiled 
swatches washed in the household 
washer probably picked up grayness 
from the soiled wash loads (Figure 3). 


INFLUENCE OF DRYING METH- 
ODS — Yellow-blue (“b”) 
changes. In the unsoiled swatches 
washed repeatedly in the household 
washer and dried on racks indoors, 
all the washing solutions produced in- 
creased fluorescent and nonfluorescent 
whitening by reducing yellowness in 
the fabric (Figure 2). Of the naturally 
soiled pillowcases rack-dried indoors, 
as indicated by vyellow-blue (“b”) 
changes (UV included), only those 
laundered with the higher amount of 
perborate were whiter than the un- 
washed fabric; those washed with the 
lower amount of bleach maintained 
their original whiteness. Without the 
fluorescence effect of the whitener 
(UV excluded), however, none of the 
washing solutions was effective in 
maintaining the original whiteness 
(cleanness) in the pillowcases rack 
dried indoors. 

The fabric dried outdoors was ef- 
fectively whitened, regardless of the 
washing solution used, according to 
yellow-blue measurements. Outdoor 
drying, however, had a quenching 
effect on the fluorescent whitener in- 
cluded with the syndet, since for both 
the swatches and the pillowcases 
whitening due to fluorescence was 
less than for fabrics similarly washed 
and rack dried indoors. Nonfluores- 
cent whitening effects were consist- 
ently greater in fabrics dried out- 
doors than in those rack-dried 
indoors. 

The pillowcases dried in the elec- 
tric and the gas dryers changed to- 
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ward yellow with repeated use and 
laundering. After the final drying in 
washed in the Launder-Ometer and 
and the soiled pillowcases washed 
with the different solutions were 
much more yellow than those simi- 
larly washed and rack dried indoors. 
Figure 5 shows the effect of tem- 
perature of the washing solution, 60‘ 
and 71°C, on yellow-blue changes in 
the fabrics washed with the syndet 
(with whitener) and the lower 
amount of perborate bleach. In gen- 
eral, washing unsoiled swatches at 
the higher temperature produced a 
slight increase in whitening. For pil- 
lowcases dried in gas dryers, the 
higher washing temperature removed 
more of the yellowness than the 
lower temperature. Also, when dried 
in gas dryers, pillowcases washed at 
71°C with the syndet including the 
lower amount of perborate had about 
the same yellow-blue changes as 
those washed at 60°C with the higher 
amount of perborate (Table I). 


Comparison of reflectance (“R,,’’) 
changes and yellow-blue (“b’’) 
changes. In the laundering of natural- 
ly soiled white cottons the relative 
influence of grayness and yellowness 
is an important consideration. Figure 
6 shows the relationship between re- 
flectance (“R,”) changes and yellow- 
blue (‘“b”) changes in swatches and 
pillowcases washed and dried under 
different conditions. Both the fluo- 
rescent and nonfluorescent relation- 
ships are indicated. The zero position 
of the graph represents the unlaund- 
ered fabric. For comparison each line, 
calculated according to the method 
of least squares, is terminated at 
positions perpendicularly distant from 
the experimental points for one and 
30 launderings. 

These results show that the un- 
soiled swatches of test fabric washed 
in the Launder-Ometer with the dif- 
ferent solutions and conditions used 
here changed toward lighter and 
bluer colors. On the other hand, the 
unsoiled swatches washed with the 
soiled loads in the household washer 
and rack dried indoors changed to- 
ward darker and bluer colors. They 
became somewhat gray, apparently 
as the result of picking up soil from 
the wash loads. 

The naturally soiled pillowcases 
rack dried indoors increased in gray- 
ness with all washing solutions; those 
washed with the syndet (with 
whitener) became more yellow, while 
those washed with the solution in- 
cluding the higer amount of per- 
borate changed toward blue. The ef- 
fect of some test conditions, especial- 
ly on pillowcases dried outdoors, was 
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Figure 5 
Yellow-blue (’’b’’) changes in bleached fabric washed at 60° and 71°C: Un- 
soiled swatches and naturally soiled pillowcases washed in household washer, 
dried by four different methods 


at first to add to the whiteness of 
the fabric. On continued use, how- 
ever, soil accumulated and grayness 
and yellowness increased. The in- 
creases were greater in pillowcases 
dried in electric and gas dryers than 
in those rack dried indoors. 

Insofar as yellowness is concerned, 
the fluorescent color changes (UV in- 
cluded) produced in the pillowcases 
washed with the syndet and rack 
dried indoors were about the same 
as the nonfluorescent changes (UV 
excluded) produced by the washing 
solution containing the higher amount 
of perborate bleach. After 30 soilings 
and launderings, however, the pillow- 
cases washed with the latter solution 
were considerably lighter in color 
(higher in reflectance) than those 
washed without bleach. As indicated 
by these results, pillowcases similarly 
soiled, washed without fluorescent 
whitener or perborate bleach, and 
dried on racks indoors, would be 
gray and yellow—that is, they would 
not look clean. 


Blue reflectance changes. The simi- 
larity between the blue reflectance 
changes obtained from measurements 
on the fluorescence-sensitive reflect- 
ometer and the color changes, par- 
ticularly the yellow-blue (“b”) 
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changes, obtained from readings on 
the Color Difference Meter is appar- 
ent on comparing Figures 2 and 4. 
For both the unsoiled swatches and 
the soiled pillowcases the whitening 
effects as measured by the two in- 
struments are in good agreement. 


Visual comparisons. The results 
obtained by the yellow-blue (‘‘b”) 
and blue reflectance measures were 
related to visual comparisons of color 
changes in the pillowcases soiled and 
laundered 30 times. The judgment of 
five observers on viewing the pillow- 
cases in north daylight indicated that 
differences in whiteness could be 
distinguished visually between pil- 
lowcases that differed in “b” value 
by 0.9 and greater. For nearly-white 
colors such a change in “b” would 
produce a color difference of about 
one NBS unit, which is considered 
significant in color matching. 

By a similar comparison of the blue 
reflectance data, it was found that 
observers could distinguish visually 
between pillowcases having a differ- 
ence in blue reflectance of 2.2 and 
greater. According to statistical in- 
terpretation of the data, differences 
in blue reflectance of 2.0 percent 
and greater are significant. It would 
seem, therefore. that these “b” and 
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Relationship between reflectance (‘’R.’’) changes and yellow-blue (‘’b’’) changes 

in bleached fabric washed 30 times at 60°C with synthetic detergent (with 

whitener) and sodium perborate: Unsoiled swatches washed in Launder-Ometer, 

dried on plate glass; unsoiled swatches and naturally soiled pillowcases washed 
in household washer, dried by four different methods 


blue reflectance test results obtained 
by the instruments under the test 
conditions employed here correspond 
closely to the visual judgment of ob- 
servers and can be used for deter- 
mining the appearance of nearly- 
white fabrics. 

In ratings for acceptability of the 
laundered fabrics in which the rating 
scale ranged from “Very Good” to 
“Very Poor,” pillowcases soiled and 
laundered 30 times with the syndet 
(with whitener) and the _ higher 
amount of perborate bleach and dried 
on racks indoors were judged “Good, 
product acceptable but might be im- 
proved.” Pillowcases washed with the 
lower amount of bleach were some- 
what less acceptable; those washed 
without bleach were rated “Fair, 
product usable but could be improved 
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” 


considerably.” All pillowcases dried 
outdoors, regardless of the solution 
in which they were washed, fell in 
the “Good” class. The pillowcases 
washed in the different solutions and 
dried in electric dryers were less ac- 
ceptable than the corresponding ones 
rack dried indoors. Least acceptable 
were the pillowcases dried in the gas 
dryers; ratings ranged from slightly 
below the “Fair” class to “Poor, prod- 
uct might be used but needs improve- 
ment.” Similar appearance and dis- 
coloration effects on fabrics dried in 
gas dryers were observed in another 
study (18). 


FLUIDITY BREAKING 
STRENGTH The extent of 
chemical modification or damage pro- 
duced in the unsoiled swatches and 


AND 





AMERICAN DYESTUFF REPORTER 





the naturally soiled pillowcases by 
repeated use, laundering, and drying, 
is indicated by fluidity values given 
in Table I. Differences in fluidity be- 
tween the unsoiled swatches washed 
in the Launder-Ometer and dried on 
plate glass in the laboratory and the 
unsoiled swatches washed in the 
household washer and rack dried in- 
doors may be due to noncomparable 
washing conditions in the two ma- 
chines, such as the washing load, kind 
and amount of agitation, and number 
of rinsings. 

In general as the number of laun- 
derings increased the fluidity values 
increased. For the most part values 
for washing treatments including per- 
borate bleach were higher than for 
those without bleach and measure- 
ments showed a progressively greater 
damage with increasing concentration 
of bleach. Fabrics dried outdoors had 
values consistently higher than simi- 
arly washed fabrics dried by other 
methods. 

Chemical damage in the soiled and 
laundered pillowcases was much 
greater than in the unsoiled swatches 
washed in the household washer with 
the soiled loads. Also, damage at the 
center of wear in the pillowcases was 
somewhat greater than at the edge. 
The increase in fluidity during the 
30 launderings — that is, the differ- 
ence between the value for the laun- 
dered fabric shown in the table and 
7.0 rhes, the value for the unlaunder- 
ed fabric — was about twice as great 
for the pillowcases at the center of 
wear as for the swatches similarly 
laundered. Thus, it is apparent that 
wear accounted for about 50 percent 
of the chemical damage. In general 
these findings agree with those in a 
related study in which cotton sheets 
were used and laundered repeatedly 


(20). 
Breaking strength values (Table I) 
show that the unsoiled swatches 


changed little as a result of any of 
the washing and drying treatments. 
The values were erratic and varied 
widely. The soiled pillowcases washed 
in the various solutions and dried 
outdoors lost approximately 45 per- 
cent of their strength; those similarly 
soiled and washed but dried by other 
methods lost from 25 to 30 percent. 


Figure 7 shows the relationship 
between chemical modification in 
the fabric (fluidity) and breaking 


strength after repeated use, launder- 
ing, and drying. For the unsoiled 
swatches the correlation between 
fluidity and breaking strength values 
is not significant; for the naturally 
soiled pillowcases it is significant. 
Both fluidity and breaking strength 
measurements indicate differences be- 
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TABLE I ™ 


Color and blue reflectance changes, fluidity, and breaking strength of bleached cotton test fabric washed 30 times with synthetic detergent 
(includ:ng fluorescent whitener) and sodium perborate in fabric-to-solution ratio, 1:15 by weight:—Unsoiled swatches washed in Launder-Ometer 
at 60° C dried on plate glass; unsoiled swatches and naturally soiled pillowcases washed in household washer at 60° and 71°C, dried by four 
different methods 








Breaking 3¢ 
Color change after 30 launderings Blue reflect- strength 
ance change and 
Reflectance Red-green Yellow-blue after 30 standard 
“Ra’) change (‘‘a"’) change (‘‘b"’) change launderings Fluidity after specified deviation 
- number of launderings* after 
: UV UV UV UV UV UV UV UV 30 laun- 
Fabric and composition of washing solution incl excl incl excl incl excl incl excl 10 20 30 derings 2 
Fabric washed in Launder-Ometer, dried on plate glass indoors Rhes Rhes Rhes Pounds 
Unsoiled swatches 
Syndet (with whitener), 0.10%, at 60°C a 0.5 1.$ 0.3 4.3 -1.3 5.0 3.3 7.4 6.9 7.27 57 +3 
Syndet (with whitener), 0.10°7, and 
Sodium perborate, 0.05°;,; Sodium sesquicar- 
bonate, 0.05°7,, at 60°C. : 1.9 ae 7 0.3 5.2 —-1.9 7.4 x 8.7 8.9 9.2 54 +3 
Sodum perborate, 0.15“ ; Sodium sesquicar- IC 
bonate, 0.159%, at 60°C caon eae 1.8 2.7 0.3 -5.3 -2.1 7a 4.0 10.4 11.8 12.2 56 +3 
Fabric washed in household washer, dried on rack indoors 
Unsoiled swatches 
Syndet (with whitener), 0.10“; , at 60°C . 2.6 -—2.8 1.3 0.1 —4.0 -1.3 2.0 08 9.4 53 +4 
Syndet (with whitener), 9.10; , and 
Sodium perborate, 0.05°: ; Sodium sesquicar- 
bonate, 0.05°7,, at 60°C ; —1.4 2.0 ‘2 0.2 4.3 1.9 2.3 0.3 10.2 55 +4 
Sodium perborate, 0.15°; ; Sodium sesquicar- ¢ 
bonate, 0.15“, at 60°C ‘ 2.3 re 3.3 0.4 4.4 —1.9 2.5 0.1 10.8 54 +4 
Sodium perborate, 0.05° ; Sodium sesquicar- 
bonate, 0.05%, at 71°C. . 0.6 0.7 :.3 0.1 4.5 —-1.9 3.9 0.9 9.4 58 +4 
Soiled pillowcases 
Syndet (with whitener), 0.10°7, at 60°C ose —6.0 6.2 0.4 0.2 0.8 2.2 5.4 Be Rei 10.1 11.4, 12.2* 42 +4 
Syndet (with whitener), 0.10°7, and 
Sodium perborate, 0.05°; ; Sodium sesquicar- 
bonate, 0.05‘7, at 60°C aise ae 4.8 5.9 0.6 0.3 0 1.4 4.8 6.6 10.2 83..7, 13:.3° 43 +2 
Sodium perborate, 0.15°7 ; Sodium sesquicar- 
bonate, 0.15°7 , at 60°C —4.2 —4.0 0.7 0.1 aca 0.3 — 2.4 4.4 oe 11.4 14.4, 16.0* 40+3 
Sodium perborate, 0.05“; ; Sodium sesquicar- 
bonate, 0.05%, at 71°C. ....... oe ee 4.4 —4.5 0.7 0 0.8 1.0 2.8 — 4.9 : 9.9 13.6, 13.0 43 +1 
Fabric washed in household washer, dried outdoors unprotected from sun 
Unsoiled swatches , 
Syndet (with whitener), 0.10 , at 60°C 1.0 —1.2 0.9 0.2 3.5 1.8 ..2 0.3 11.4 51+4 
Syndet (with whitener), 0.10‘; , and 
Sodium perborate, 0.05°) ; Sodium sesquicar- t\ 
bonate, 0.057, at 60°C 0.6 0.8 0.9 0.2 3.7 —2.1 ee 0.8 . Te 11.0 51 +4 lo 
Sodium perborate, 0.15"! ; Sodium sesquicar- 
bonate, 0.157, at 60°C ai 2.3 ~{.7 0.9 0.2 3.7 2.1 2.4 9.8 é ; 12.2 55 +3 ol 
Sodium perborate, 0.05°; ; Sodium sesquicar- 
bonate, 0.05%, at 71°C. ....... 0.8 -1.1 ta 0 —3.9 2.0 3.0 1.0 11.0 51 +2 m 
Soiled pillowcases Vi 
Syndet (with whitener), 0.10°),, at 60°C 1.6 1.8 0.4 0.1 0.9 0.2 —1.8 2.7 9.8 15.4, 15 9* 30 +4 y 
Syndet (with whitener), 0.10°; , and di 
Sodium perborate, 0.05° ; Sodium sesquicar- , 
bonate, 0 05°;,, at 60°C... ; 1.7 2.6 0.6 0.1 2.2 —0.3 — 1.3 2.4 ; 12.1 15.2, 15.7 33 =5 al 
Sodium perborate, 0.15°) ; Sodium sesquicar- Yr 
bonate, 0.15°/ , at 60°C... A 1.8 2.8 0.8 0 1.3 0.3 — 1.2 2.4 13.0 18 5, 18.4 30 +3 5 
Sodium perborate, 0.05°).; Sodium sesquicar- | d 
bonate, 0.05°;,, at 71°C... : .- -3.1 —3.0 0.8 0.4 2 0.2 — 1.6 2.6 ; 12.4 aS ..3, 87.2 35 +2 b 
Fabric washed in household washer, dried in automatic electric dryers! oi 
Unsoiled swatches 
Syndet (with whitener), 0.10°7 , at 60°C 2.6 -—2.8 .3 0.1 2.9 0.5 0 - 2.7 - F 9.2 50 +2 b 
Syndet (with whitener), 0.10‘; , and 
Sodium perborate, 0.05°7 ; Sodium sesquicar- 
bonate, 0.05°7, at 60°C. 2.4 2.6 1.0 0.3 o.F ei 0.9 1.9 ; 9.8 54 +4 
Sodium perborate, 0.15’? ; Sodium sesquicar- 
bonate, 0.15°7,, at 60°C 2 3.2 1.1 0 —4.2 1.4 1.4 1.6 ‘ ‘ 11.6 52 +4 
Sodium perborate, 0.05°) ; Sodium sesquicar 
bonate, 0.05%, at 71°C 2.1 1.8 1.1 0.1 3.9 1.5 1.7 1.0 10.0 56 +3 M 
Soiled pillowcases b 
Syndet (with whitener), 0.10, , at 60°C 5.8 -6.0 0.5 0.1 1.9 2.9 — 8.1 - 95 . 9.6 23..6, 12.3" 38 +5 » 
Syndet (with whitener), 0.10°; , and fi 
Sodium perborate, 0.05°7 ; Sodium sesquicar t] 
bonate, 0 05°/ , at 60°C ;: 6.3 6.6 0.5 —0.2 —0.2 1.5 — 6.4 8.0 10.9 33.4, 313.5°* 43 +3 
Sodium perborate, 0.15°) ; Sodium sesquicar- 
bonate, 0.157 , at 60°C f ose 5.6 SF 0.6 —0.1 0 2.5 — 6.0 8.0 ; 12.0 14.4, 14.4 41+2 
Sodium perborate, 0.05°°; Sodium sesquicar- 
bonate, 0.05%, at 71°C S47 6.5 0.5 0.1 0.1 16 — 5.9 7.2 Sina 10.4 13.4, 14.0* 42 +2 
Fabric washed in household washer, dried in automatic gas dryers! , 
Unsoiled swatches 
Syndet (with whitener), 0.10°; , at 60°C 2.0 -—2.4 0.8 -0.1 -—2.3 0.1 —-1.0 — 3.6 10.0 53 +3 
Syndet (with whitener), 0.10'7, and 
Sodium perborate, 0.05) ; Sodium sesquicar 
bonate, 0 05°7 , at 60°C —2.8 -2.5 0.7 0.2 2:2 —0.1 — 0.9 3.4 9.8 56 +4 
Sodium perborate, 0.15°! ; Sodium sesquicar- 
bonate, 0.15°7,, at 60°C ; —1.8 8.7 0.9 -0.1 -3.2 -0.7 —0.9 2.4 11.6 53 +3 
Sodium perborate, 0.05": ; Sodium sesquicar- 
bonate, 0.05%, at 71°C. ‘ —1.7 —1.8 0.8 —0.2 —-3.0 -0.6 0.3 — 2.3 9.4 56 +4 
Soiled pillowcases 
Syndet (with whitener), 0.10, , at 60°C ; 6.9 -7.3 —0.2 —0.5 re 4.6 -10.5 —11.8 8.7 10.6, 11.1* 4123 
Syndet (with whitener), 0.10°7, and 
Sodium perborate, 0.05°: ; Sodium sesquicar- 
bonate, 0.05% , at 60°C » oe 6.2 -—6.3 0.1 0.4 2.3 3.8 -—9.5 —10.6 ‘ 10.0 12.5, 13.2% 41+4 
Sodium perborate, 0.15°° ; Sodium sesquicar- 
bonate, 0.15%, at 60°C... ae 5.0 -6.5 -0.1 —0.8 1.4 2.8 — 7.7 — 9.0 ‘ 11.4 14.6, 15.9* 42+2 
Sodium perborate, 0.05°); Sodium sesquicar- 
bonate, 0.05%, at 71°C.. ey 3 4.9 -4.9 -0.1 -0.5 1.8 3.0 —69 — 8.2 99 14.0, 15.1* 40 +2 
Calculated from averages of two measurements from each of two washing replicates. Increases in ‘“‘Ra’’, ‘‘a’’, and ‘‘b’’ are toward light, red, and yellow, 
respectively; decreases, indicated by minvs sign, are toward dark, green, and blue. For unlaundered fabric average valves of ‘‘Ru’’, ‘“‘a’’, and “‘b”’ are: 90.3 per- 
cent, —0.3, and +3.1; blue reflectance, 84.4 percent. 
*Average of two determinations from the two replicates. Asterisk indicates fluidity at center of wear area. For unlaundered fabric average fluidity is 7.0 + 0.4 
rhes. 
For the swatches, average of five measurements from the two replicates; for the pillowcases, average of five measurements from each of the two replicates. 
F or unlaundered fabric average breaking strergth is 57 + 3 pounds. . 
‘Three different dryers were used in succession; they included mcdels put out during 1952, 1953, and 1954. 
y 
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BREAKING STRENGTH (POUNDS) 


Figure 7 
Relationship between fluidity and breaking strength of unsoiled swatches and 
naturally soiled pillowcases washed 30 times in household washer with synthetic 
detergent (with whitener) and sodium perborate bleach at 60°C, 
dried by four different methods 


tween unsoiled swatches and used pil- 
loweases and between fabrics dried 
outdoors and those dried by other 
methods. In general, the fluidity 
values indicate progressively greater 
damage to the fabric with increasing 
amount of bleach. Breaking strength 
measurements, on the other hand, 
do not show a consistent difference 
between fabric washed with the deter- 
gent and the two concentrations of 
bleach. 


SUMMARY 


The fluorescent and nonfluorescent 
whitening effects produced in an un- 
bleached and a bleached cotton test 
fabric by repeated laundering with 
three different fluorescent whiteners 





COUNCIL, COUNCIL COMMITTEES, 
RESEARCH COMMITTEES 


May 29, 1959 (Mount Royal Hotel, Montreal, 
Canada) AM-Council meeting; PM-Joint 
luncheon and technical session with CATCC 


NATIONAL CONVENTIONS 

Oct 8-10, 1959 (Sheraton Park and Shoreham 
Hotels, Washington, DC) ; Oct 6-8, 1960 (Sher- 
aton Hotel, Philadelphia, Pa.); September 28- 
30, 1961 (Buffalo, NY); 1962 (Sowthern 
Region) 


DELAWARE VALLEY SECTION 
May 22 (Annual Outing—Philmont Country 
Club, Huntingdon Valley, Pa) 


HUDSON-MOHAWK SECTION 
May 22 (Ladies night, Schuyler Meadow 
Country Club, Albany, NY): June 26 (Annual 
Seas Country Club, Amsterdam, 
) 


METROPQLITAN SECTION 


May 15 (Ladies Night, Kohler’s Swiss Chalet, 
Rochelle Park, NJ); 19 (Outing—North 
Jersey Country Club, ayne, NJ) 


and five oxidizing bleaches were eval- 
uated by two reflectometers, espe- 
cially developed or modified for the 
study. The instruments effectively in- 
dicated the contribution of fluores- 
cence to whiteness; they gave com- 
parable results that conformed well 
with visual rankings made by viewing 
the laundered fabrics in north day- 
light, also under a daylight lamp with 
added ultraviolet. Measurements of 
the extent of damage produced in the 
fabrics by the various washing treat- 
ments showed a linear relationship 
between decrease in breaking 
strength and increase in fluidity. 
On the basis of these laboratory 
evaluations of small samples of un- 
soiled fabrics washed in a Launder- 


AATCC Calendar 


MID-WEST SECTION 


April 25 (Schroeder Hotel, Milwaukee, Wis) ; 
June 12-13 (Outing—Brown Lake Resort, Bur- 
lington, Wis); Oct 24 (Bismarck Hotel, Chi- 
cago, Ill) 


NIAGARA FRONTIER SECTION 

June 12 (Annual Outing—St Catherines, 
Ont, Canada); Sept 25 (Niagara Falls, Ont, 
Canada): Dec 11 (Annual business meeting, 
Buffalo, NY) 


NORTHERN NEW ENGLAND SECTION 


May 15 (Joint meeting with LTI Student 
Chapter, Lowell Technological Inst, Lowell, 
Mass); Sept 18 (Outing—Wachusett Country 
Club, West Boylston, Mass); Oct 16 (Lexing- 
ton Inn, Lexington, Mass); Dec 4 (Joint sym- 
posium with ASME Textile Engineering Div, 
Smith House, Cambridge, Mass); Jan 15 
(Woodlawn Golf Club, Newton, Mass) 


PIEDMONT SECTION 
June 5-7 (Outing—Grove Park Inn, Ashe- 


Ometer and dried on plate glass, one 
whitener (included with a synthetic 
detergent) and one bleach (sodium 
perborate) were selected for further 
study to determine the effect of com- 
parable use of modern house- 
hold laundry equipment. Unsoiled 
swatches and naturally soiled pillow- 
cases made from the bleached fabric 
were washed in an automatic washer 
of the modified-agitator type and 
dried by various household methods 
—indoor rack, outdoor line, and auto- 
matic electric and gas dryers. 

The data showed that for similar 
washing solutions, the order of ef- 
fectiveness in whitening the fabric 
was the same as in the tests in the 
Launder-Ometer. Thus, the results 
indicated that with similar tempera- 
ture, time, load-to-solution ratio, and 
drying method, laboratory evaluations 
based on unsoiled swatches washed 
in small-scale equipment can be used 
for predicting the relative effective- 
ness of whiteners and bleaches in 
actual use. Such evaluations, how- 
ever, may not be useful for predicting 
an acceptable degree of whiteness in 
naturally soiled fabrics after launder- 
ing. 

Results of chemical (fluidity) and 
breaking strength tests showed that 
both unsoiled and naturally soiled 
fabrics dried outdoors _ suffered 
greater damage than those dried by 
other methods. The data showed also 
that wear accounted for about 50 per- 
cent of the total chemical change. 
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ville, NC); Sept 25-26 (Barringer Hotel, Char- 
lotte, NC) 


RHODE ISLAND SECTION 

Apr 24 (Student Night); June 12 (26th 
Annual Outing, Metacomet CC); Sept 18 (Man- 
agement Night); Oct 23 (Prov Eng Soc, Pro- 
vidence, RI); Dec 4 (Annual Meeting—John- 
son's Hummocks Grille, Providence, RI) 


SOUTH CENTRAL SECTION 

June 26-27 (Outing—Riverside Hotel, Gatlin- 
burg, Tenn); Sept 19 (Hotel Patten, Chat- 
tanooga, Tenn) 


SOUTHEASTERN SECTION 

June 12-14 (Summer Outing — Radium 
Springs, Ga); Sept 12 (Ida Cason Callaway 
Gardens, Pine Mtn. Ga); Dec 5 (Atlanta Athlet- 
ic Club, Atlanta, Ga) 


WESTERN NEW ENGLAND SECTION 


May 15 (Ladies’ Night—Rapp’s Paradise Inn, 
Ansonia, Conn); June 12 (Outing—Wallingford, 
Conn); Sept 25 (Blake’s Restaurant, Spring- 
field, Mass); Oct 23 (Annual Meeting—Rapp’s 
Restaurant, Shelton, Conn); Dec 4 (Hartford, 
Conn) 





April 20, 1959 


AMERICAN DYESTUFF REPORTER 


73 








Proceedings of the American Association of Textile Chemists and Colorists 





ACTIVITIES OF THE LOCAL SECTIONS 





Delaware Valley 
ELAWARE VALLEY SECTION 


has completed plans for its an- 
nual outing, which is to be held May 
22 at the Philmont Country Club, 
Huntingdon Valley, Pa. A E Raimo, 
John Campbell & Co, will serve as 
chairman. 

In addition to the usual golf tourna- 
ment, quoits, darts, cards and a hole- 
in-one contest, as well as_ other 
entertainment and a dinner, will high- 
light the outing. 

* @ 


Hudson-Mohawk 


IFTY-SIX members and guests of 


the Hudson-Mohawk Section met 
April 3 at the Chelsea House, Tribes 
Hill, Amsterdam, NY, to hear Charles 
R Williams, Research Dept, Monsanto 
Chemical Co, Springfield, Mass, dis- 
cuss “Mechanisms Influencing Wash 
and Wear of Cellulosic Fabrics”. 
During the meeting, the following 
were elected to serve two-year terms 
as officers of the Section: Chairman— 
Floyd J Szurek, Mohasco Industries; 
Vice chairman—Achilles Mafilios, Rit- 
ter Chemical Co; Treasuwrer—Walter 
Drautz, General Aniline Works; Sec- 
retary—Armand Di Meo, Rebel Dye- 
ing Corp. 
 ¢ 


Western New England 


PPROXIMATELY 40 members 
and guests were present at the 
Western New England Section’s March 
6th meeting, which was held at Man- 
ero’s Restaurant, Berlin, Conn. 
Speaker of the evening was John 
Wood, Tracerlab, Inc, Waltham, Mass, 
who spoke on “Beta Gauge Applica- 
tions in the Textile Industry”. 
¢ ¢ 


Mid-West 


HE SPRING meeting of the Mid- 

West Section will be held April 25 
at the Schroeder Hotel, Milwaukee, 
Wis. 

The technical meeting will begin at 
2:30 and will feature a paper by Bur- 
ton Frank, Minnesota Mining & Mfg 
Co, entitled “Nonwoven Fabrics”. A 
tea and fashion show has been planned 
for the ladies while the technical pro- 
gram is in progress. 

A cocktail party sponsored by sup- 
pliers will precede dinner. 
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Rhode Island 


HODE ISLAND SECTION met 
March 20, 1959 at the Metcalf 
Chemical Laboratory, Brown Univ, 
Providence, RI. 
Speakers of the evening were 
George S Wham, technical director, 
Good Housekeeping Institute, and 


Frank J Rizzo, chief, Textile Dyeing 
Laboratory, QM R & E Section, 
Natick, Mass. 





(Photo by Kenneth C Everett) 


George S Wham 





(Photo by Kenneth C Everett) 


Frank J Rizzo 


Dr Whan,, in his paper, “The Status 
of Wash and Wear”, presented a sur- 
vey of the status of “wash and wear” 
covering recent developments, and 
levels of performance of the various 
fiber groups, from the standpoint of 


AMERICAN DYESTUFF REPORTER 


essential consumer performance. Fac- 
tors such as_ wrinkle resistance, 
shrinkage, colorfastness and garment 
construction were thoroughly cov- 
ered. Attention was also given to the 
effects of various home laundering 
techniques on “wash and wear” prop- 
erties with special emphasis on 
developments in the home laundering 
appliance field. 

Mr Rizzo, in his paper “United 
States Quartermaster Program for 
Shade Standards Used in Procure- 
ment”, covered such features in 
QM procurement as: how dye formu- 
las are set up, types of colors to be 
used, development of tolerance 
ranges, and such matters as required 
by the QM in its procurement proc- 
edure. 

4 


Northern New England 


ORTHERN NEW ENGLAND 

SECTION held its Spring Meet- 
ing on March 20 at the Hotel 128, Ded- 
ham, Mass. Speakers for the’ well- 
attended meeting were Fernand 
Schlaeppi, technical manager, Ciba 
Co Inc; and Thomas E Croxson, group 
leader, dye application service, Chem- 
strand Corp. 

Mr Schlaeppi’s subject, “The Appli- 
cation of Fiber-Reactive Dyes on 
Wool” dealt with the mode of dyeing, 
the practical use and the dyeing pro- 
cedure for the Cibacron and Cibacro- 
lans (fiber-reactive) dyestuffs for the 
wool dyer. These dyeings, the speaker 
pointed out, are made by normal tech- 
niques and involve a dye assistant. 
The dyes reportedly hold tremendous 
possibilities for the production of 
bright shades throughout the color 
line with outstanding lightfastness 
properties (many above 100 hours). 
Perhaps even more important are the 
washfastness properties which are 
said to permit mixtures of white and 
color in wool garments that are wash- 
able. 

Mr Croxson’s talk, “The Union Dye- 
ing of Acrilan Wool Blends”,described 
the Chem-Acril dye method for pro- 
ducing Acrilan wool union shades in 
a one-bath procedure employing the 
same dyes for both fiber components, 
and thereby eliminating the need for 
two or more baths. It was claimed 
that no carriers, special equipment, or 
extended dyetimes that could cause 
wool degradation are needed. In gen- 
eral, the same colors, conditions, and 
dyeing techniques as used for wool 
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NNE Chairman Robert D Robinson, 
Bachman Uxbridge Worsted Co, registers 
for open house at Fabric Research Labo- 
ratories, Inc, which preceded March 20th 
meeting. FRL’s Ernest Kaswell acts as 
host. 


alone reportedly are used with minor 
changes to accommodate the Acrilan. 

Fabric Research Laboratories, Inc 
served as host to the members and 
guests attending the meeting at an 
open house and cocktail hour prior to 
the meeting. 

The Section’s next meeting will be 
held May 15 at the Lowell Technolog- 
ical Institute with the speakers and 
program to be announced at a later 
date. 

¢.—} 


Niagara Frontier 


PPROXIMATELY 40 members 

and guests attended the Febru- 
ary 20th meeting of the Niagara 
Frontier Section, which was held at 
the Park Hotel, Niagara Falls, On- 
tario, Canada. 

National officers were in attendance 
at the meeting to discuss the activities 
and objectives of AATCC. Weldon G 
Helmus, president of the Association, 
spoke on its aims and future activi- 
ties. George P Paine, executive secre- 
tary, summarized the facilities and 
functions of AATCC, describing it as 
a corporate enterprise. 

Charles W Dorn, chairman, Execu- 
tive Committee on Research, outlined 
the Association’s research activities. 
Mr Dorn afterwards presented an il- 
lustrated paper entitled “The Atom 
Test Story”. 
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NNE MEETING OF MARCH 20—L to r: Fernand Schlaeppi, 
Ciba Co Inc, guest speaker; Robert D Robinson, Bachman 
Uxbridge Worsted Co, NNE chairman; Thomas E Croxson, 
Chemstrand Corp, guest speaker; Edward J McNamara Jr, 
Rohm & Haas Co, NNE vice chairman 


Preceding the business meeting, 
officers of the Section held a special 
meeting at which National Officers 
were present. Purpose of this meeting 
was to discuss with the guests pre- 
liminary plans for the 1961 National 
Convention to be held in Buffalo. 


oe ¢ 


South Central 


OUTH CENTRAL SECTION held 
its Spring Meeting at the Wim- 
berly Inn, Chattanooga, Tenn on 


March 21 


Speaker at the technical session 
was S T Wagner, regional director of 
industrial hygiene for Liberty Mutual 
Insurance Co, Atlanta, Ga. His sub- 
ject was “Health Hazards in Dyeing 
and Finishing”. In addition, the film 
“Field with a Future” was shown by 
Ralph Taylor, Wica Chemical Co, 
Charlotte, NC. 

The banquet speaker was Miss Julia 
Ruth Richardson, who is associated 
with the Hamilton County (Tenn) 
school system. 

60 persons attended the technical 
session and 89 attended the banquet. 





Shown at the February 21st meeting of the Southeastern 
Section, which was held at Ida Cason Callaway Gardens, Pine 
Mtn, Ga, are, | to r: Benjamin S Daniel, Lanett Bleachery & 
Dye Works, sectional committeeman in charge of the meeting; 
James B Irvine, Quaker Chemical Products Corp, guest speaker; 
Robert B Hallowell, Coats & Clark, Inc., Section chairman; and 
William M Amos, Jefferson Mills, Inc, vice chairman 








TEARSHEETS AVAILABLE 


Tear sheets of articles which have appeared in AMERICAN DYESTUFF REPORTER since July, 1956 are 
available in limited quantities. (Consult year-end indexes for list of titles). These may be obtained by send- 
ing a stamped, self-addressed envelope along with a request for the specific articles. Write TEAR SHEETS, 
American Dyestuff Reporter, 44 East 23rd St, New York 10, NY. 
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Membership 
Applications 


SENIOR 


Ronald B_ Byersmith Chemical 
engr, Joanna Western Mills Co, Chi- 
cago, Ill. Sponsors: H L Beck, F J 
Holanik. (MW). 

Edward W Diehl Supt, York 
Bleachery & Dye Works, York, Pa. 
Sponsors: W D Humphreys, T H Hart. 
(DV). 

Andrew A Ewart——Application & 
control chem, Woonsocket Color & 
Chemical Co, Woonsocket, RI. Spon- 
sors: R H Phillips, D C Hardman. 
(RI). 

Roland E Ferron Supt, United 
Dyeing & Finishing Co, Catasauqua, 
Pa. Sponsors: P E Talley, P L Speak- 
man. (DV). 

Selahattin Gaffaroglu Head of 
printworks, Guney Sanay, Basma 
Fabrikasi, Adana, Turkey. 

Donald J Godehn Mer, Textile 
Research Dept, American Enka Corp, 
Enka, NC. Sponsors: T R Scott Jr, 
O E Herzog. (P). 

Samuel J Golub——Associate dir, 
American Conditioning House Inc, 
Boston, Mass. Sponsors: J S Panto, 
E R Kaswell. (NNE). 

Vernon C Jackson Research as- 
sociate, Harris Research Labs, Inc, 























Washington, DC. Sponsors: A E 
Davis, L R Mizell. (W). 
Telford D Knepper Chemist, 


F C Huyck & Sons, Rensselaer, NY. 
Sponsors: C R Barnes Jr, R H Beau- 
mont. (HM). 

Earl F Lienesch Chemist, Toms 
River-Cincinnati Chem Corp, Cincin- 
nati, Ohio. Sponsors: T Heginbotham, 
J W Ertel. (MW). 

John M May Tech supv, Chem- 
ical Specialties Dept, Ciba Co Ine, 
New York, NY. Sponsors: S N Gla- 
rum, E H Hart. (M). 

Joseph J Michalowski Finisher 
supv, Columbia Dyeing & Finishing 
Co, Bronx, NY. Sponsors: W Harring- 
ton Jr, C J Rahm. (M). 

Jerome Miller—Gen mgr, Columbia 
Dyeing & Finishing Corp, Bronx, NY. 
Sponsors: C J Rahm, W Harrington 














Jr. (M). 
Jack I Monka——Owner & pres, 
Textile Fibres Process Co, Calif; 


Launder-Rite, Maywood, Calif. Spon- 





sors: H E Glidden, G M Kidder. 
(PSW). 

Johne Parsley Senior research 
fellow, Philadelphia Textile Inst, 


Philadelphia, Pa. Sponsors: B W Hay- 
ward, R §S Wilkinson. (DV). 
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Earl R Pennington Asst chemist, 
Pepperell Bleachery, Pepperell Mfg 
Co, Pepperell, Ala. Sponsors: J W 
Romine, C C Lane. (S). 

Clarence E Robinson——President, 
Texall Products Co, Ltd, Montreal, 
Canada. Sponsors: T S Clary, M 
Shepard. 

Emmett L Robinson Sales rep, 
Monsanto Chemical Co, Atlanta, Ga. 
Sponsors: R M Jones, W F Crowell 
Jr. (S). 

Wallace H Robinson——Gen mer, 
Texall Products Co, Ltd, Montreal, 











Canada. Sponsors: T S Clary, M 
Shepard. 

Carroll E Russell Textile engr, 
Eastman Chemical Products, Inc, 


Lodi, NJ. Sponsors: V G Paul, R J 
Fortune. (M). 

Joerg H Sayle Tech rep, Joseph 
Bancroft & Sons Co, Zurich, Switzer- 
land. Sponsors: R C Squier, G O 
Billingsley. 

Yum Shop Shim——Instructor, An 
Yang Technical High School, An 
Yang Eup, Si Hung Kun, Kyong Ki 
Do, Korea. Sponsors: H W Stiegler, 
G R Thompson. 

Howard A_ Smith Dyer, Mc- 
Laurin Corp, Div of Phoenix Hosiery 
Co, Asheboro, NC. Sponsors: T New- 
ton, N L Price. (P). 

Ray N Stafford Dyer, Carolina 
Insulating Yarn Co, Winston-Salem, 
NC. Sponsors: K W Pulliam, W F 
Okey. (P). 

Joseph W Vanhoy Asst dyer, 
Carolina Insulating Yarn Co, Win- 
ston-Salem, NC. Sponsors: K W Pul- 
liman, W F Okey. (P). 

Calvin J Waitkus Research 
Group Leader, E F Drew & Co, Inc, 
Boonton, NJ. Sponsors: J W Schap- 
pel, B N Baer. (M). 

Donald Winslow Asst supt, Mill- 
ville Mfg Co, Millville, NJ. Sponsors: 
B F Johnson Jr, C D Curtis. (M). 




















JUNIOR 
Joseph Rothway Dyer, Imperial 
Rug Mills, Oakland, Calif. Sponsors: 
J R Savnik, E Teyrovsky. (PS). 





ASSOCIATE 

James R Angel Sales engr, Gas- 
ton County Dyeing Mach Co, Atlanta, 
Ga. (S). 

John R Barkley——Salesman, Al- 
lied Chem Corp, Solvay Process Div, 
New York, NY. (M). 

Richard J Spath Tech rep, Union 
Carbide Chem Co, Atlanta, Ga. (S). 








STUDENTS 
Miriam M_ S_Liang——Student, 
Bradford Durfee College of Technol- 
ogy, Fall River, Mass. Sponsor: C E 
Medde. 
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Norman <A_ Metivier Student. 
New Bedford Inst of Technology, New 
Bedford, Mass. Sponsor: F Tripp. 





TRANSFER TO SENIOR 


Robert D Brassil Tex tech rep, 
Westvaco Chlor Alkali Div, Food 
Machinery & Chem Corp, New York, 
NY. Sponsors: G J Mandikos, G M 
Kidder. (NNE). 

Marvin Eichenblatt Tex chemist, 
Dexter Chemical Corp, New York, 
NY. Sponsors: S M Edelstein, E 
Welles. (M). 

Wilbur K Hammett Tech sales, 
Hilton-Davis Chemical Co, Green- 
ville, SC. Sponsors: S Y Stribling, 
J D Compton. (P). 

Sebastian B Mecca Chemical dir, 
charge of research & production, 
Schuylkill Chemical Co, Philadelphia, 
Pa. Sponsors: P Theel, R S Wilkin- 
son. (DV). 

Francis P Mackinney District 
sales mgr, Sandoz Inc, Charlotte, NC. 
Sponsors: S G Hasty, P F Haddock. 
(P). 

Edward F Scott Tech service, 
dyes dept, American Cyanamid Co, 
Charlotte, NC. Sponsors: J M Smith, 
GC Jones Jr. (P). 

Robert W Wurst District sales 
mgr, Pennsalt Chemicals Corp, Deca- 
tur, Ga. Sponsors: R B Hallowell, 
C Q Wright. (S). 























Elected to 
Membership 


FEBRUARY 23, 1959 


SENIOR 


Paul R Edinger 
William C Harrington 
Egbert L House 

James F Kumin 
Joseph E Marhefka 
Anderson McKeehan 
Meryvn B Mitchell 
Rene M Noordtzij 
Arthur L Tinsley 


JUNIOR 


Elton B McCausland Jr 
Angel U Perales 


ASSOCIATE 


James M Byne III 
John L Hewitt 
Donald W Lynch 
Donald C McGiehan 
David Rogoff 
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Elected to 
Membership 





APRIL 4, 1959 


SENIOR 


Albert L Barton 
George H Best 
William M Brown 
Joseph T Cavedon 
William P Creighton 
Stanley Deckelbaum 
Gil M Dias 

John J Fox 

James G Gilstrap 
Felix E Gund 
George E Hine 
Richard Hudak 
Rudolf H Joon 
Esther M McCabe 
Ethel C E McNeil 
Raymond J Nemeth 
Julius Pasquariello 
John B Porter 
Sekiaki Sakai 
Jerome B Schapiro 
Robert D Smith 
Robert L Steward 
Evans M Swiss 

Paul Weise 

Albert I Zuckerman 


JUNIOR 


William A Brandon 
Merritt W Bremer 
Edward B McLean 


ASSOCIATE 


Steven F Cerny 
Kenneth DeNoble Jr 


STUDENT 


James C Alosi 
John C Burcham 
Donald J Delano 
Charles F Messier 
Robert E Morris 
Alexander Parsons 
Carol M Scully 
Edward P Whitty 
Samuel H Swint 
Mary R Gormally 


TRANSFERS 


Aldo A Fumagalli 
Clarence E Gibson 
Ralph A Stanziola 
Javier P Suarez 
Arthur L Watson 
Bobby J Bailey 
Gordon H Howard 
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Employment Register 


This column is open for two inser- 
tions per year, per member, without 
charge. Blanks can be obtained from, 
and filed with, the secretary of the 
Association, Post Office Box 28, 
Lowell, Mass. It is understood that 
these will be open to inspection by 
prospective employers who can ob- 
tain further information from the 
secretary. 


59-4 

Education: Lawrence (Mass) High 
School; Lowell Technological Institute 

Experience: Supt, dyeing, bleaching 
& finishing 

Position desired: Dyehouse mgr 

Location: Metropolitan New York, 
New England 

Age: 45; married; references 


4-6, 4-20 
59-5 
Education: High school 
Experience: Plant supt and supt, 
anodizing sales 
Position desired: sales or purchasing 
Location: Mid-West 
Age: 47; married, excellent refer- 
ences 
4-6, 4-20 
59-6 
Education: Graduate with honors in 
chemistry and physics, Bombay Univ, 
and training in dyeing and printing 
at Imperial Chemical Industries, Ltd, 
Bombay, India 
Experience: 13 yrs, wet processing 
in Indian textile mills, including com- 
pressive shrinking, mercerizing, print- 
ing, etc 
Position desired: Supervisory capa- 
city in American Textile mill, wet 
processing dept 
Location: Anywhere in USA 
Age: 34; married 
4-6, 4-20 


NOTE 


The paper “Evaluation of the Cela- 
nese Wrinkle Tester”, which appeared 
in the April 6th issue, is a report on 
work done by the AATCC Committee 
for the Evaluation of Creasing Prop- 
erties. 


The personnel of the Committee is as 


foilows: 


E R Kaswell, chairman G O Linberg 
K H Barnard, secretary A D Nute 

C H Bayley D H Patt 

H J Bultman C L Simon 

H F Elsom G A Slowinske 
F Fortess P H Stam 

A N Henschel C R Williams 
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Future Papers 





HE following list is comprised of 

papers submitted to date for 
publication in future issues of the Pro- 
ceedings. Authors and _ Technical 
Program Chairmen are requested to 
examine this list and call our atten- 
tion to any omissions. 


Papers Presented at the 1958 
Convention 


“Recent Advances in the Dyeing 
of Acrilan Acrylic Fiber’— E V 
Burnthall, The Chemstrand Corp 

“The Demetalization and Leveling 
of Chrome-dyed Wool Pieces”’—H E 
Millson, American Cyanamid Co 


Papers Presented before Local 
Sections 


“Dyeing and Finishing Blends of 
Dacron Polyester Fibers and Cellu- 
lose Fibers”’—C W Holweger Jr, J J 
Iannarone Jr and R J Thomas, E I 
duPont de Nemours & Co, Inc 


“Reactive Dyestuffs” — Ernest L 
Caswell, Ciba Co Inc 


“Acetate—A Basic Fiber for Non- 
wovens’—J L Barach and H W 
Coates, Celanese Corp of America 


“Polymers as Related to Fabric 
Processing” —D Donald Gagliardi, 
Gagliardi Research Corp; Victor S 
Frank, Dewey & Almy Chemical Co; 
Lloyd H Perry, UBS Chemical Co; 
and Herman Mark, Polymer Research 
Inst 

‘Decorative Fabrics from Fibrous 
Materials”—Frank J Lachut, Owens- 
Corning Fiberglas Corp 

“A Mild Cure Catalyst’—James B 
Irvine, Quaker Chemical Products 
Corp 


“Mechanisms Influencing the Wash 
and Wear Characteristics of Cellulosic 
Fabrics’—C R Williams, Monsanto 
Chemical Co 


“Use of Polyethylene Emulsions in 
Textile Applications’—R Rosenbaum, 
Semet-Solvay Petrochemical Div 


“Fluorochemicals: The New Idea in 
Textiles’-—Edwin J Grajeck and 
William H Peterson, Minnesota Min- 
ing & Mfg Co 

“Blends of Polyfibers with Cotton. 
Advantages—Dyeing and Finishing 
Techniques”—Morton Santymire, E I 
duPont de Nemours & Co, Inc 
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CONVENTION NOTES 


OSEPH R WIEBUSH, National 

Institute of Drycleaning, Silver 
Spring, Md, chairman of the Hotel 
Committee for the 1959 AATCC Con- 
vention, reports that hotel facilities 
in Washington, DC will be “as luxu- 
rious, economical and adequate as 
may be desired.” 

The Shoreham Hotel, which will 
cooperate with the Park-Sheraton 
Hotel, Convention Headquarters, in 
accommodating AATCC members 
and guests, is only one block away. 

Mr Wiebush advises that additional 
information on hotel facilities and 
reservations for rooms will be avail- 
able in a few more weeks, but it is 
not too early to give advance con- 
sideration to the hotel facilities you 
will want while attending the 1959 
Convention. 





Entrance to the Shoreham Hotel 


rT°O ensure that the activities of 

your section receive proper pub- 
licity in the Proceedings, it is de- 
sirable that material be submitted 
direct to American Dyestuff Reporter, 
44 E 23rd St, New York 10, N Y. 


ADVANCE NOTICES OF MEET- 
INGS————Copy must be submitted 
at least two weeks prior to the pub- 
lication date. ADR is published on 
alternate Mondays. It is urged that 
these dates be taken into considera- 
tion when copy is submitted. 

Advance notices should include 
the date and site of the meeting; the 
speaker’s name, position, business af- 
filiation, and subject; a short abstract 
of the paper (optional); details of 
additional meeting highlights, eg, 
nominations or election of officers, 
special awards, activities of Sectional 
committees, etc. 


MEETING REPORTS———\Com- 
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JOSEPH R WIEBUSH 
Chairman 
Hotel Committee 


1959 AATCC Convention 


plete reports should be submitted as 
soon as practical after a meeting. 
Information should include attend- 
ance figures; captioned photographs 
of meeting principals (speaker, sec- 
tion officials, etc); and any additional 
points not covered in the advance 
notice. An extensive resume of the 
speakers’ remarks is not necessary if 
the paper is to be submitted for full 
publication in the Proceedings. 


PAPERS————Two copies of each 
paper presented before local sections 
should be sent to the offices of the 
American Dyestuff Reporter. It is 
very important that every speaker be 
acquainted with the “Notice to Au- 
thors”, which appears periodically in 
the Proceedings. Additional copies 
of said notice will be sent to section 
officials on request. 

It is imperative that each Section 
appoint an official whose responsibil- 
ity it is to see that the speaker's re- 
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Shoreham Hotel—Rear view, aerial 


NOTICE TO SECTION OFFICIALS 


marks are submitted. In cases where 
prepared manuscripts are not imme- 
diately available to the Section ofh- 
cial, it may be necessary to acquaint 
the author with the address to which 
he should send his material when it 
is finally prepared. 

In cases where the material is ex- 
temporaneous = ( panel discussions, 
question-and-answer periods, open 
forum, etc) it is the responsibility of 
the Section to provide for stenotype 
service, so that a complete record 
may be available. 


PRESENTATION OF A PAPER 
BEFORE A LOCAL SECTION DOES 
NOT GUARANTEE PUBLICATION 
IN THE PROCEEDINGS, AS THE 
FINAL DECISION RESTS WITH 
THE AATCC PUBLICATIONS 
COMMITTEE. However, most pa- 
pers will be acceptable provided they 
conform in content and layout to 
established practices of AATCC. 


April 20, 1959 
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APRIL ADAGIO 
1959 


Suber Alea — Tes 
P J WOOD 


BALANCE THAT BUDGET! 


As far back as 1911, Bavaria issued stamps with a portrait of Leopold, The Prince 
Regent, coupled with advertisement stamps, so the idea was not original with the Belgian 
government, which took up the matter thirty years ago. 


One of the subjects of advertisement was the Indanthrene colors, which were being 
publicized by newspaper, magazine and even posters. Some stores advertised that they 
carried no textiles that were not dyed with this new class of fast colors. 


The Belgians issued these double stamps, which, presumably, were affixed to the 
letters with the regular postage stamp and the advertisement all in one piece, so they 
carried their message wherever they went. 


Had we known of this sooner, we might have avoided the increaSe in postal rates by 
this painless method. Imagine the competition there would have been between the ciga- 
rettes, the cosmetics, the reducing pills, the soaps, the toothpastes, etc, et cetera, 
for space on the popular four-cent stamp. 


They might have put the TV out of business. They might have put such a plus bal- 
ance in the coffers of the PO Department that other departments of the government might 
have cast envious eyes on them and coerced members of the Congress into transferring the 
gains into their lean purses, for no reason at all except that they needed money to spend. 
Imagine the flamboyant headlines "Post Office Department receives contract totalling 
$25,000,000—TWENTY FIVE MILLION DOLLARS for Blinkety Blank Cigarettes. Talk is rife of 
an immediate cut in the upper brackets of the income tax." 


REQUIRED READING 


Those who like a little heavier reading, and there are some that do, are hereby ad- 
vised that there is a book due to appear soon, the name of which is "The Differential Geo- 
metry of Finsler Spaces". It bears on the Calculus of Variations, Minkowskian Spaces, and 
Covariant Differentiation, etc. 


CORRESPONDENCE 


Very few days go by during which we do not hear from Some gay associate, merry boon 
companion, jovial acquaintance or convivial familiar. 


Among those from whom we have received a word of commendation or condemnation, 
a line or two of approbation or reprimand, we mention with pride our old treasurer of 


AATCC, who writes a cheery letter discussing nearly every item in a recent issue of this 
column. 


Mention of the 100th anniversary of the A & P brought back to Al Sampson's memory 
the coffee and tea wagons that used to amble through the countryside delivering their 
wares and, along with them, tickets entitling the customer to various articles of bijou- 
terie and vertu (bigotry and virtue as one of our old lady friends used to say), lamps, 
dishes, kitchen gadgets and the like. In browsing through an antique shop recently, Al 
came across an ancient oil lamp, which he recognized as one of the type his mother had 
purchased coupon-wise in those old forgotten days of the itinerant coffee and tea merchant. 
It is possible that he could have purchased the item in remembrance of old times, BUT, 
on pricing it, he was astounded to find that it had graduated into the "real and genuine 
antique" class and was now only to be acquired by the high and mighty of unlimited finances. 





Charley Seibert, who has been retired for quite a few years now, sent us a nice 
little correspondence card, very arty, cheering our efforts from the side lines, so to 
speak, for which words we are grateful. The next time he writes, however, we hope he will 
enclose another nice card accompanied by a letter that will tell us more about the retired 
life of a former dynamo, and something about the budding career of that embryo chemist he 
brought into the world. Four pages, at least, Charley! 
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Albert Schaeffer, the celebrated author of several books on dyeing, printing and 
chemicals used in those industries, thoughtfully sent us a reprint of an article he wrote 
entitled "Vorgaenge beim Belichten gefaerbter und ungefaerbter Textilien". Although most 
of you may be quite capable of translating this, here is the way we put it into English, 
"Reactions taking place during the exposure to light of dyed and undyed textiles". It 
is a very learned treatise with 158 references. It is surprising how many of these refer- 
ences are from this side of the water and particularly from this magazine and from our 
opposite number on the other side of the water, the Journal of the Society of Dyers and 
Colourists. Dr Schaeffer is technical director of Farbwerke Hoechst AG. 


Marge Marcussen, whoSe communication distinguishes itself from many others we 
receive in that it is possible to read her name easily fromthe signature, without refer- 
ence to the typed explicatory repetition of the name, was pleased with the brief but deep 
book research we made on the author of the "Thesaurus"; she mentions the interesting 
fact that sales of the Thesaurus in the Pocket Edition are approaching three million 
copies, which proves that, for once, your scribe is voting with the majority; and what a 
majority! Miss Marcussen is director of publicity for Pocket Books, Inc. 


A memorandum from Dick Jones, discussing our item GROWTH, alias "provision pro- 
viders and perambulator pushers", reminds us that we overlooked one of our friends boun- 
tifully supplied with heirs, namely Paul Gass, the strong right hand man of James Gray, 
head dyer at EL Mansure & Co of Philadelphia. Paul is said to have eight children and 
therefore deserved honorable mention in that paragraph. Eight blessings, Paul, eh? 








One of those blue official government airmail folded missives arrived from 
George Landells, in which he dwelt on several subjects, not the least interesting of which 
was that his son has started his education in the Modern School in Leeds, the same institu- 
tion in which we were prepared to later face this cold and sometimes cruel world. He said 
the boy is starting to learn French, and added that he had purchased a Linguaphone so that 
he and his wife could keep pace with the boy and help him along. A splendid idea, George. 
We wrote to Dr Landells commending himfor 1) sending his boy to a good school, 2) going 
back to the study of French, which is both interesting and useful. 


The only thing we don't like about those folded airmail forms is that they put a 
limit on creative writing. Our old friend C M Whittaker uses them too. 


OLD SONGS FOR NEW 


One of the programs on the radio (who listens to the radio, nowadays?) to which 
we listen, at odd times, with enjoyment (for the most part), is Music from Studio X, 
gracefully emceed by John Gambling. We are particularly partial to most of the male quar- 
tet items, band pieces during which the B flat baritone horn part stands out audibly, 
especially in those good old marches we used to play in old Oriental band; solo songs 
have to be extra good if we are to refrain from choking off the program. They have good 
choir singing for which we would pick out the first prize, if we had the picking. 








Somebody mailed us a clipping (probably our cousin, Hattie Brokaw, who is a 
clip of a clipping clipper), which we think is from the Newark News, although this is 
pure conjecture, in which an editorial dwells on the outbreak of new songs dedicated to 
the "new Newark," probably for Newark's 300th anniversary, which should come to pass 
in 1966. Like the editor, we do not care for the fragment printed nor for the quotation 
of the 250th anniversary song either. 


What took our eye was a song written about (of all places) Hohokus, N J; we ima- 
gine there is no 100% rhyme for Hohokus. When we want to teasSe our spouse, we rhyme it 
with hokus pokus. She was born in that delectable village. Here are a couple of the cho- 
ruses, "I remember 'twas September when the the crocus first awoke us in Hohokus, N J" 
and the other, "If you want to you can walk us to a town they call Secaucus, near Hoho- 
kus, N J". Poetic license had to work overtime on that one. 


Without unduly overworking our mental processes, we do not remember any really 
catchy song about New Jersey, or any city, town, village or hamlet in it either, for that 
matter. What we have in mind is something on the order of the state songs of Maryland 
and Indiana, f'r instance. 


Surely this should have the immediate attention of the "Setting-things-right" 
committee. At least it might keep them out of mischief for a while. 


This might be as good a place as any to write in a saying of John Gambling's we 


heard quite a while ago that contains a spot of right good advice. This is it, "The world 
looks brighter from behind a smile".—Q.E.F. 
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Abstracts 


(Continued from page 48) 


ing the excess solution by means of 
squeeze rolls. Heat at 140° C (with 
the help of a catalyst) cures the 
water-soluble monomer, producing 
an insoluble, highly cross-linked 
polymer inside the cotton fiber. The 
resulting fabric is crease-resistant. 

Of the various catalysts tested, 
zinc fluoborate was found to be the 
most efficient. 

This new crease-resistant resin is 
said to have the following features: 

1) Treating solutions are suffi- 
ciently stable. 

2) The amount of resin necessary 
to impart crease resistance is com- 
parable to other resins. 

3) The resin treatment alters the 
hand of the fabrics only slightly. 

4) The tear and tensile strengths 
of the treated fabrics are better than 
those obtained with most crease- 
resistant resins. 

5) The strength of the treated 
fabrics is not damaged greatly by 
chlorine bleach. 

6) The resin is very resistant to 
neutral, alkaline and acid washes. 

7) The resin has the feature of 
imparting some flame resistance as 
well as crease resistance. 

8) Permanent creases may be ob- 
tained by pressing the fabric with a 
hand iron before curing. 

The authors point out that APO 
cannot be stripped from the fabric by 
methods that are effective with other 
resins. 

Eight references to the literature 
are cited. 


Fibers and Carpets 


Palfreeman, H, Can Textil 75, 67-8, 71-2, Nov 


28, 1958 
For many centuries wool has been 
the fiber used as the pile material 
for carpets, but during the last dec- 
ade a number of man-made fibers 
have come into the picture. In the 
last five years the tempo has accel- 
erated, and this has produced a state 
of some confusion to the carpet man- 
facturer, the distributor, retailer and 
consumer. 

The properties which the customer 
wants most in a carpet are listed by 
the author as durability, resilience, 
color, cleanability and economy. Less 
important qualities include warrnth, 
comfort and easy care 

The author presents a table of 13 
fibers now being used in carpets, in 
which the dry strength, moisture re- 
gain and specific gravity of each are 
listed. 

Wool for carpets has to be specially 
selected and blended to give long 
wear and high resilience. For this it 
must contain a good percentage of 
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long, strong, tough wool from moun- 
tain sheep. Carpet wool can vary in 
quality and price, whereas the man- 
made fibers are standard in quality 
and relatively stable in price. Also, 
wool can suffer from moth damage, 
while none of the synthetics are 
attacked. 

Regarding durability, in the case 
of equal constructions, the author 
states that the order of wear life of 
fibers, based on a limited number of 
tests, appears to be: 1) nylon; 2) 
Acrilan; 3) wool; 4) viscose; 5) 
Acetate. He states, however, that 
adequate wearability for any fiber 
depends on the construction of the 
carpet. 

Based on an examination of more 
than 100 qualities of carpets, he rec- 
emmends certain specifications for 
carpet construction, with respect to 
weight of pile and of backing, fiber, 
yarn count, twist, and pile density. 

For wear tests, he recommends the 
Bocking Carpet Abrader, which is 
described. He states that the abrasion 
resistance of a carpet is largely af- 
fected by the pile density. 

Regarding resilience, he rates the 
fibers as follows in the order of de- 
creasing value: nylon, Acrilan, wool, 
viscose, acetate, cotton. He states, 
however that this rating has not 
been confirmed by laboratory tests 
A short dense loop pile made with 
a fairly high twist viscose yarn re- 
sists crushing better than a deep cut 
pile. 

The author quotes a number of 
suggestions put out by the Carpet 
Institute of New York in regard to 
the best choice of colors for a carpet. 

Regarding cleanability, he states 
that an oil or grease content of 1-2 
percent in the pile is responsible for 
the rapid soiling of man-made fibers. 
The best resistance to soil in a vis- 
cose rug is obtained with a _ short 
dense pile, preferably uncut. He 
states that any detergent used for 
cleaning should not be alkaline. He 
gives specific instructions for vacuum 
cleaning. 

A price comparison of the various 
fibers shows viscose and acetate to 
have the lowest cost by a _ wide 
margin. 


Textiles and the Drycleaner 
fohnson, A E, extile J 76, 35-62, Jan 9 


As the pace of new textile devel- 
opments increases, there is a corre- 
sponding increase in the need for 
cooperation and understanding be- 
tween textile producers and the ren- 
ovation industries The need becomes 
even more insistent, the author says, 
when there are consumer complaints 
of damage which appear to be the 
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result of fabric failure in laundering, 
drycleaning or other condition of 
service. 

All commercial drycleaning in the 
US and Canada is done in mechanical 
washers with perchlorethylene or 
Stoddard solvent and a synthetic de- 
tergent. Carbon tetrachloride is no 
longer in use except in a few plants 
which have old equipment. 

In nearly all drycleaning plants 
today some form of “charged system” 
is used, a trade name which is de- 
rived from the fact that the solvent 
is “charged” with a small amount of 
a synthetic detergent. This makes it 
possible to add small amounts of 
water to the solvent in a way which 
greatly increases the removal of 
water-soluble soil from textiles with- 
out changing the essential nonaque- 
ous character of the drycleaning 
system. 

Stains which remain in the fabric 
after drycleaning must be dealt with 
separately in a_ spotting operation. 
Since this involves the application of 
water, a fabric should be dyed and 
finished so as to withstand contact 
with water. 

The author discusses at some 
length the effect of drycleaning proc- 
esses on fiber shrinkage, referring 
particularly to wool fabrics that have 
not been sponged to remove excessive 
stretch, and some of the thermoplas- 
tic fibers (eg, Dynel). Steam press- 
ing sometimes produces excessive 
shrinkage on certain fabrics. Unfor- 
tunately, no satisfactory test method 
exists for determining the shrinkage 
characteristics of textiles in dry- 
cleaning. 

Regarding colorfastness, the author 
states that the principal difficulty has 
been with  resin-bonded pigment 
colors, used extensively in printing. 
He suggests certain modifications of 
AATCC Test Method 85-1957 (Color- 
fastness to Drycleaning), to make it 
correlate better with commercial 
practice. 

Discussing the effect of drycleaning 
on so-called durable finishes, the 
author states that in general, the 
heat-cured, synthetic resin-type fin- 
ishes are reasonably durable when 
properly applied, but natural gums, 
gelatins, oils and lacquer-type fin- 
ishes for luster and hand are usually 
adversely affected in one or more 
cleanings. Most functional finishes 
(eg, for water repellency, moth- 
proofing, etc) are restorable in dry- 
cleaning by the application of re- 
treatment chemicals. 

Regarding complaints received 
from customers the author states that 
not all drycleaning complaints are 
brought on by failure of a fabric to 
stand up in drycleaning processes. 
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Certain types of complaints are based 
on damage incurred while the gar- 
ment was being worn (eg, from sun 
or gas-fume fading). In these cases 
the damage has already started, but 
drycleaning makes it more conspicu- 
ous. The tendering of draperies ex- 
posed to sunlight is another case 
where the damage first appears dur- 
ing drycleaning. 

Answering the question “What is 
a drycleanable fabric?,”’ the author 
suggests that the three basic require- 
ments for drycleanability are dimen- 
sional stability, retention of finish 
performance, and colorfastness. 

Numerous references are made to 
the book “Drycleaning Technology 
and Theory” by Martin and Fulton. 


Problems in Bleaching 
Cotton Piece-goods 


“Technical Corresvondent”, Textile Recorder 76 
70-2, May, 1958 


Knowledge of the source of “color” 
in raw cotton and of the dyes used 
in piece-goods containing colored 
yarns, as they are related to such 
influences as alkali boiling and oxi- 
dation, is of great importance in 
dealing with special bleaching prob- 
lems. 

Three sources of color in raw cot- 
ton are described: 

1) Dirt and impurities, readily re- 
movable by mechanical means 

2) Intrinsic color, or the inherent 
genetic color of cotton, determined 
by the variety of seed before plant- 
ing. This is said to be due to yellow 
flavone compounds, removed by 
bleaching. 

3) Extrinsic developed by 
environment or other external agents 
but not removable, like dirt, by me- 
chanical means. It is said to be due 
to fungi which become attached to 
the fibers during growth and pene- 
trate the surface even into the lumen. 
This type of cotton does not give a 
good white on bleaching. It is said 
to be improved by a special treat- 
ment, starting the peroxide bath at 
as 

The author discusses the advan- 
tages and disadvantages of chlorine 
and peroxide for bleaching goods 
containing colored yarns. In treating 
fabrics of this type, he warns that if 
the dyed yarns were after-treated 
with copper or other metal, the goods 
should not be _ peroxide bleached. 
Most vat and azoic dyes will stand 
the simultaneous’ scouring and 
bleaching which takes place when 
using the hydrogen peroxide process, 
but there are exceptions. 

Attention is called to a_ process 
using a brief chlorination followed 
by hot alkaline peroxide, which has 
bleaching 


color 


been recommended for 
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colored yarn goods. When this meth- 
od is used, the colored yarns are 
said to be very bright and less af- 
fected than when bleaching with 
chlorine alone. 


Another method for bleaching these 
goods uses organic per-acids, made 
by treating organic acid anhydrides 
(eg, phthalic or acetic) with an alka- 
line solution of peroxide or perborate. 
It is claimed that azoic-dyed yarns 
can be bleached by this method 
without bleeding or marking-off. 

It is generally known that desizing 
prior to caustic boiling may bring 
about the reduction of vat dyes used 
in coloring yarns, due to the starch 
used in sizing being converted to 
dextrin. A_ similar reduction may 
take place during the caustic boil. It 
is general practice to add to the kier 
liquor a mild oxidizing agent. In this 
connection, the author refers to the 
greatly accelerated rate of oxidation 
which takes place when cotton con- 
taining a reduced vat dye is bleached 
by a solution of hypochlorite. He sug- 
gests that the vat dye may act as a 
catalyst in increasing the oxidation 
of the cellulose. 

Sodium chlorite has also been rec- 
ommended for bleaching colored yarn 
goods. A good white is claimed with- 
out bleeding of the vat-dyed yarns. 

There are many references to the 
literature. 


Weather and Rot-Resistant 
Finish for Cotton 
Berard, W ON, Gautreaux, G A and Reeves, W A, 


7 1, 1958 


Dyer 120, 786, Nov 
The author describes a_ process 
using an acid colloid of methyl- 
olmelamine to impart rot and weather 
resistance to cotton fabrics. The 
method of application is essentially 
the same as that conventionally used 
for resin finishing: pad, dry, and cure. 
The main difference is the use of 
formic acid in the treating solution 
to produce a colloid. 

In the experimental work, which 
is described in detail, fabric samples 
were treated with solutions contain- 
ing 17 percent methylolmelamine, 20 
percent formic acid, and a catalyst. 
Print cloth was impregnated im- 
mediately (within 10 minutes) after 
preparing the colloid solution, and 
then at 2, 4, 5, 6 and 7 hour intervals. 
Best rot resistance (based on soil 
burial tests) was obtained by using 
the colloids within two hours after 
preparation. If the colloid solutions 
were allowed to age longer before 
impregnation, the resistance to rot 
was gradually decreased. 

With 12 percent resin and freshly 
made acid colloid, the 
comparable with those obtained with 


results were 
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partially acetylated, fully acetylated 
and cyanoethylated cloth, and cloth 
finished by the Arigal process, ac- 
cording to the authors. 

The outdoor weathering character- 
istics of fabrics were also improved 
by the acid colloid finish. However. 
this improvement was about equiv- 
alent to that obtained by trimethyl- 
olmelamine when applied by the 
usual technique. 

Test results indicate that the warp 
breaking strength of the colloid fin- 
ished samples is the same as obtained 
with the conventional technique 
(using methylolmelamine and= an 
alkanolamine hydrochloride as cata- 
lyst), all samples showing about 20-25 
percent loss compared to untreated 
fabric. 

The crease recovery angles for the 
colloid finished fabrics were quite 
encouraging, and the use of formic 
acid with various crease-resistant 
finishes is being expanded. 


Odor-inhibiting Finish 
American Cyanamid Co, Dyer 120, 946, Dec 19, 

Cyanamid recently announced the 
introduction of a new textile finish- 
ing agent to inhibit the develop- 
ment of odor-causing bacteria in fab- 
rics. The chemical, Aerotex Purifying 
Agent #1, is stated to be most ef- 
fective on cellulosic fabrics, but it 
has also been shown to have good 
durability on fabrics made from a 
blend of cellulosic and man-made 
fibers. It is said to retain its effec- 
tiveness on cellulosics and_ blends 
after many neutral soap washings. 

The product, it is explained, inhib- 
jts odor formation by reducing the 
number of bacteria on fabrics which 
cause odor by the decomposition of 
perspiration. It will not, however, re- 
move odor already formed on the 
garment. 

Two types of bacteria, gram-posi- 
tive and gram-negative, are de- 
scribed. Both are said to cause odor 
by their action on perspiration. 

Aerotex Purifying Agent #1 is a 
pale yellow clear solution, compat- 
ible with most cationic and nonionic 
products but incompatible with many 
anionic agents. It is inactivated by 
formaldehyde. It tends to yellow 
cotton fabrics on contact heating. 

The product is applied to fabrics 
by padding and drying. The fabric 
must be clean and free from acids, 
fixed alkalis and salts. Curing is un- 
necessary. It is said to stand com- 
mercial drycleaning on cellulose. It 
is not durable to chlorine bleaching 
or to alkaline washing. 

When applied on nylon, Dacron, 
acetate or Orlon, the durability is 
limited. 
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Fill your surfactant needs 


f 


from CARBIDE’S 
9 'TERGITOL 
nonionies 


lake your choice from CARBIDE’s TERGITOL 
nonionics- one that is completely soluble 
in oil . . . another that dissolves in water 
at high temperatures... or one with a 
combination of characteristics. TERGITOL 
nonionics have outstanding capacity to emul- 
sify oils. waxes. and greasy soils—to hold 
them in suspension. As wetting agents. 
TERGITOL nonionics are noted for their chem- 
ical stability in the presence of acids and 
salts. They are not affected by hard water 


or alkalies. 


TERGITOL nonionics have proved eflective 
in scouring, bleaching. and carbonizing com- 
pounds used by the textile industry. As 
detergents, they speed dishwashing. launder- 
ing. dry cleaning. They give good pigment 
dispersion, flow-out, and stability to latex 
paints. Metal cleaners, leather dressings. 
silicone preparations, shampoos. adhesives. 
bactericides— all can be improved with 


PERGITOL nonionies. 


Cloud Points of 0.55 aqueous ‘Tererros 


Nonionie Solutions (Devrees C..) 


eee ee ae 
See ee ee ee ee ee 20 
i er anne eee, 
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_. SPP re eee es ee ee 
ee er a ae ae ene ae 100 
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You can obtain TERGIrOoL nonionies in 
55-gal. drums. combination car load or 
truck load lots. or compartment tank car 
shipments. Your Carsipe Technical Repre- 
sentative can help vou solve vour surfactant 
problems. Or write Dept. HC. Union Carbide 
Chemicals Company, Division of Union 
Carbide Corporation. 30 East 42nd Street, 


New York Ed. N. x. 


UNION CARBIDE 
CHEMICALS COMPANY 


DIVISION OF ¢ CORPORATION 


“Tergitol” and “Union Carbide” are registered 


trade marks of l CC, 











Looks like you need LYKOPON 


Trouble on the continuous dye range shows clearly in 
fluctuations on the electronically-traced Marhen graph. 
There could be two reasons—a need for LyKoPpon 
concentrated sodium hydrosulfite or the service that 
goes with it. 


For instance, you may actually be using too much 
hydrosulfite. Rohm & Haas service has uncovered 
cases where up to 25 percent more hydrosulfite than 
needed was being used. 


But where testing uncovers a need for hydrosulfite, it’s 
usually a clear case for LyKopon. LyKOpPON has uniform 
strength (94% minimum guaranteed, as shipped). This, 
and its unusual freedom from dusting, have made it the 
long-time favorite of textile finishers everywhere. 


If you suspect there’s more profit in dyeing than you’re 





add ; 
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getting, why not be sure? Ask us for a Marhen test in 
your plant. Use its findings to get faster dyeing, more 
uniform quality, better efficiency. 


Write today for the facts about LyKoron and the 
service that goes with it. 


Lykopon ts a trademark, Reg. U.S. Pat. Off. and in principal foreign 


countries 


Chemicals for Industry 
rd ROHM & HAAS 


COM PANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


SOPON 


April 20, 1959 
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News of the Trade 





National Starch to 
Change Name 

Reflecting the increased importance 
of chemical products and processes 
in the company’s business, National 
Starch Products Inc has announced 
plans to change its corporate name 
to National Starch and Chemical 
Corp, effective May 8. The proposed 
change was contained in proxy let- 
ters mailed to stockholders April 2, 
for their consideration at the annual 
meeting in New York on April 28. 

In announcing the proposed change, 
Frank K Greenwall, chairman, em- 
phasized that it means no lessening 
of the company’s activities as a lead- 
ing producer of adhesives, starch 
products and specialties for the tex- 
tile and other fields. 

He pointed out, however, that “as 
a result of the company’s research 
and development work dating back 
to the 1930’s, we are today one of the 
two largest producers of vinyl ace- 
tate polymers and copolymers in 
emulsion form for the textile, adhe- 
sive, packaging, paper, paint, and 
other industries. In fact, a substan- 
tial part of our present sales are in 
chemical products, and many of our 
adhesive, starch, and other manu- 
facturing operations involve chemi- 
cal processes. Thus, the change in 
name to National Starch and 
Chemical Corp will reflect more ac- 
curately our present interests which, 
in addition to starch and adhesives, 
include these synthetic resins. 

“In keeping with our primary in- 
terest in starch and adhesives, we 
will continue the policy of develop- 
ing, through chemistry, new starch 
derivatives and finding new uses for 
existing starch products. 

“The continued prominence of the 
word ‘Starch’ in our proposed new 
corporate name thus underscores our 
interest in this field, while the addi- 
tion of the word ‘Chemical’ reflects 
not only our increased interest in 
chemicals, but also the important role 
that chemistry plays in the adhesives 
and starch end of our business,” Mr 
Greenwall concluded. 


ICCPC Issued Patents 

on Mereadium Pigments 

A basic patent covering mercury 
cadmium pigments has been issued 
to L J Gagliano and J E Daly and 
assigned to Imperial Color Chemical 
& Paper Corp. This patent, No. 2,878,- 
134, covers both product and process 
claims for the manufacture of a full 
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range of mercury cadmium pigments, 
which Imperial has registered under 
the trademark Mercadium. 

Imperial states that the Mercadium 
pigment invention is one of the few 
new basic pigments to have been de- 
veloped in the last twenty years. 
These pigments cover a wide variety 
of hues in the orange, red and maroon 
ranges. They are said to be useful 
pigments where chemical, light, heat 
and bleeding resistance are impor- 
tant. 

Imperial manufactures a full line 
of Mercadium colors in both the 
lithopone and concentrated types. 


Wyandotte’s New 
Chlorine-Caustice 
Unit in Operation 


Wyandotte Chemicals Corp has 
started up its new chlorine-caustic 
soda plant at its Geismar Works, 25 
miles south of Baton Rouge, La. 

The second unit to go on stream at 
Wyandotte’s new southern chemical 
manufacturing complex since last 
June, this plant when completed 
later this year reportedly will have a 
capacity of 300 tons per day of chlo- 
rine and 330 tons per day of caustic 
soda. 

Wyandotte’s first installation on its 
1200-acre tract on the east bank of 
the Mississippi river was an ethylene 
oxide-ethylene glycol plant, which 
went into operation in mid-1958. 

When the current Geismar project 
is completed around year-end, 
Wyandotte reportedly will have in- 
vested approximately $37,000,000—of 
which $11,000,000 was allocated for 
the ethylene oxide-glycol plant and 
$26,000,000 for the chlorine-caustic 
soda _ plant. 

When full production of the new 
plant is reached, Wyandotte’s south- 
ern chlorine-caustic soda output and 
the production of the chemicals in its 
plants at Wyandotte, Mich, will es- 
tablish it among the top five manu- 
facturers of merchant chlorine, it is 
claimed. In addition to marketing 
large tonnages of chlorine to other 
industries, Wyandotte consumes size- 
able quantities in the making of a 
wide variety of organic chemicals. 

Bert Cremers, a vice president of 
Wyandotte and general manager of 
the Michigan Alkali Division, which 
operates the industrial chemicals fa- 
cilities of the company, said that 
shipments from the Geismar plant 
will begin shortly via river barges 
and tank cars. 
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Nopeo Plans to Acquire 
Jacques Wolf 


Ralph Wechsler, president of 
Nopco Chemical Company, has an- 
nounced that a contract had been 
entered into with certain of the 
stockholders of Jacques Wolf & Co, 
Clifton, NJ, whereby Nopco is to ac- 
quire for cash all the issued and out- 
standing capital stock of Jacques 
Wolf & Co. It is anticipated that the 
transaction will be closed on April 
30th, provided that all the legal for- 
malities can be taken care of by that 
date. It is the present intent of Nopco 
upon acquiring said stock to operate 
Jacques Wolf & Co as a_ wholly 
owned subsidiary. 


Dryco Chemical to 
Distribute Antara Line 


The appointment of Dryco Chemi- 
cal Co, Baltimore, Md, as distributor 
for Antara Chemicals, a sales division 
of General Aniline & Film Corp, was 
announced April 3 at a customer 
conference held at the Hotel Sher- 
aton Belvedere in Baltimore. Dryco 
Chemical Co, a division of Dryden 
Oil Co, will provide truck delivery 
of the complete line of surfactants, 
emulsifying detergents and related 
chemicals in the metropolitan Balti- 
more and Washington, DC, areas di- 
rect from the Dryco warehouse. 

Available to customers of Antara’s 
line of chemical products will be the 
resources of its technical service lab- 
oratories at Linden, NJ and Easton, 
Pa, to assist in the solution of prob- 
lems involving application and use. 

John J Eisenhart, general manager 
of Dryco Chemical Co, will be avail- 
able to answer inquiries and assist 
in proper selection of products to fit 
specific needs. 


Holst to Address 
Ontario Section, CATCC 


Ontario Section of the Canadian 
Association of Textile Colourists and 
Chemists will meet Friday, May 1, 
at McMaster Univ, Hamilton, Ont. 
Guest speaker will be W A Holst, 
technical director, National Aniline 
Division, Allied Chemical Corpora- 
tion. Mr Holst’s subject will be “The 
Potential Values of a Mill Dyehouse 
Laboratory.” 

The meeting will commence at 8:00 
pm and will be followed by an in- 
formal gathering in the Graduate’s 
Lounge. 
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Synthrapol SP 


If the high wetfastness ratings 
characteristic of goods dyed or 
printed with fiber-reactive dyes are 
to be achieved, a thorough soaping 
procedure is essential in order to re- 
move unfixed colored byproducts 
formed by secondary reactions of dye 
with water, states Arnold, Hoffman 
& Co, Inc, manufacturers of the 
Procion fiber-reactive dyestuffs. 

Synthrapol SP, a blend of syn- 
thetic surface-active agents, is de- 
scribed by Arnold, Hoffman as being 
an exceptionally efficient scouring 
agent for goods processed with fiber- 
reactive dyes, as well as for vat and 
azoic dyed materials. Samples and 
further information § pertaining to 
Synthrapol SP are available from 
Arnold, Hoffman & Co, Inc, 55 Canal 
Street, Providence, RI. 





General Calendar 


AMERICAN OIL CHEMISTS SOCIETY 

April 20-22, 1959 (Roosevelt Hotel, New 
Orleans, La): Sept 28-30, 1959 (Statler Hotel, 
Los Angeles, Calif) 


AMERICAN TEXTILE MACHINERY 
ASSOCIATION 
May 23-27, 1960 (American Textile Ma- 
Tid Exhibition, Auditorium, Atlantic City, 
) 


CANADIAN ASSOCIATION OF 
TEXTILE COLOURISTS AND 
CHEMISTS (QUEBEC SECTION) 

June 20 (Annual Golf Tournament) 


DRUG, CHEMICAL AND ALLIED 
TRADES SECTION, NY BOARD 
OF TRADE 

Sept 17-20 (69th Annual Meeting, Sagamore 

Hotel, Bolton Landing, Lake George, NY 


GORDON RESEARCH CONFERENCE 
ON TEXTILES 

win” 13-17 (Colby Jr College, New London, 
) 


THE FIBER SOCIETY 
April 29-30 (Fontana Village, NC) 


KNITTING ARTS EXHIBITION 
May 4-8 (Atlantic City Auditorium, Atlan- 
tic City, NJ) 


’ 


NATIONAL COTTON COUNCIL 

May 12-14 (1959 Cotton Research Clinic, 
Grove Park Inn, Asheville, NC) 

Oct 7 (Chemical Finishing Conference, May- 
flower Hotel, Washington, DC) 


PHI PSI FRATERNITY 
April 23-25 (56th Annual Convention— 
Atlanta Biltmore Hotel, Atlanta, Ga) 


PURDUE INDUSTRIAL WASTE 
CONFERENCE 
May 5-7 (Purdue Memorial Union Bldg, 
Purdue Univ, Lafayette, Ind) 


SYNTHETIC ORGANIC CHEMICAL 
MANUFACTURERS ASSOCIATION 
OF THE UNITED STATES 

June 9, Sept 15, Oct 13, Nov 4 (Luncheon 
meetings at the Hotel Roosevelt, New York, 

NY); May 11-13 (Spring Outing—The Cav- 

alier, Virginia Beach, Va); Dec 2 (Annual 

meeting and dinner—Hotel Roosevelt, New 

York, NY) 


TEXTILE RESEARCH INSTITUTE 
March 24-25, 1960 (30th Annual Meeting, 
Hotel Commodore, New York, NY) 
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Pictured above are seven of the recipients of Gold Stocking Awards, presented 
last month by the National Association of Hosiery Manufacturers to the ten women 


with “the most beautiful legs in America’’. 


Seated, | to r, are Jayne Meadows, stage; Bess Myerson, television; June Havoc, 
literature; Candy Jones, business; Maureen O’Hara, motion pictures; Priscilla Alden, 
society; and Teresa Brewer, popular music. Not shown are Dolores Wilson, opera; 
Maggie McNellis, radio; and Abbe Lane, supper clubs. 

Standing are Gov Luther Hodges of North Carolina, who presented the Awards, 


and Faye Emerson, mistress of ceremonies. 


Presentation of the Awards was part of the promotion for ‘National Colored 
Hosiery Week,’ which was celebrated March 16-21. 





LTIRF Awarded 
QM Contract for 
Study of Influence 
of D & F on Nylon 


The US Army, through its Quar- 
termaster Research and Engineering 
Command at Natick, Mass, has 
awarded a contract to the Lowell 
Technological Institute Research 
Foundation for a study of the in- 
fluence of dyeing and finishing proc- 
esses on the properties of nylon 
fibers. The project requires funda- 
mental studies of the changes in the 
chemical, physical, and_ physical- 
chemical behavior of nylon brought 
about by the various processes which 
are usually carried out on fabrics 
before they are converted into gar- 
ments or other end products. 

Emery I Valko, associate professor 
in LTI’s division of chemistry, is 
supervisor of the two-year project, 
which is said to be particularly note- 
worthy by its emphasis on the theo- 
retical fundamentals. 

Several types of nylon fibers form 
the subject of the investigation. Spe- 
cific attention will be given to the 
changes occurring in the mechanical, 
thermal, and electrical characteristics 
of the fibers as a consequence of such 
processes as dyeing and finishing with 
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durable water repellents and anti- 
static agents at elevated tempera- 
tures. In order to arrive at a basic 
understanding of the phenomena in- 
volved, the structural changes as 
revealed by crystal structure and 
molecular weight distribution will be 
studied by application of suitable 
techniques of polymer science. 


Sandothrene Grey NBG 
Paste Ultrasperse 

A new vat grey, said to be suitable 
for use with “minimum care”’ finishes, 
has been announced by Sandoz, Inc. 
It reportedly may be used on all 
types of equipment, and be printed 
by conventional and flash aging meth- 
ods. The new vat color, Sandothrene 
Grey NBG Paste Ultrasperse, is said 
to combine good all-around fastness 
with ability to withstand high tem- 
peratures and freedom from cloth 
tendering due to exposure to light. 
Level dyeings and good unions be- 
tween cotton and viscose are addi- 
tional advantages cited by Sandoz. 
Fastness to bleaching is reported to 
be particularly good. 

Principal uses are said to be in 
bluish greys. With Sandoz Vat Grey 
N2GR, it is said to permit a wide 
range of level-dyed grey shades. 
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¢ NAMES IN THE NEWS - 





Morningstar 


Robert P Morningstar, textile chem- 
ical consultant, has announced the 
establishment of Morningstar Re- 
search Center, Inc, at Milford, Pa. 
The Morningstar Research Center 
will provide consultant services in 
textile sizings and related chemical 
fields. 

Mr Morningstar was the founder of 
the textile chemical division of Morn- 
ingstar-Paisley, Inc, New York, and 
headed this division for more than 
thirty years. Mr Morningstar began 
his business career working in the 
family company under his father, the 
late Joseph Morningstar. 

The National Cotton Council 
announces that Nelson Getchell has 
been appointed manager of the tech- 
nical section, utilization research div- 
ision, in Washington. His appointment 
fills the position vacated last year by 
George S Buck Jr, who was appointed 
assistant to the council’s executive 
vice president for research. 

Mr Getchell held positions in vari- 
ous segments of the textile industry 
before joining the Council in 1951. 

Another Council staff member, 
Joseph Williams of the market re- 
search section, has been transferred 
from the Memphis office to the Wash- 
ington office where he will serve as 
special field representative of this 
section. 

The appointment of William R 
Lucas as manager of Atlas Powder 
Company’s regional chemicals sales 
office in Chicago and of Edward M 
Simon Jr to succeed him as assistant 
manager of the company’s New York 
regional chemicals sales office became 
effective April 1. ’ 

Mr Lucas joined Atlas as a chemist 
in 1947. Mr Simon came to Atlas in 
1954 as a senior research chemist after 
several years as a research group 
leader with American Viscose Corp. 
In 1956 he was named assistant man- 
ager for the marketing group, which 
handles Atlas chemicals sales to tex- 
tile, drycleaning, agricultural, chemi- 
cal and other markets. 
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Bonnar Cayce 


J Robert Bonnar, a past president of 
AATCC, has been appointed director 
of marketing, Dyestuffs & Chemical 
Division, General Aniline & Film 
Corp, in which position he will have 
direct supervision of all sales and 
related marketing functions of the 
Division. Prior to the appointment. 
Mr Bonnar was sales mgr—dyestuffs, 
a position he had occupied since 
1953. He joined General Dyestuff 
Corp in 1935 as manager of the 
Technical Dept. Prior to this time, he 
was technical director of American 
Printing Co, Fall River, Mass. 

Charles C Cayce has been named to 
the newly created post of Southern 
regional manager of General Dye- 
stuff Co, a sales division of GAF. 
W B Huntley, formerly assistant 
branch manager, succeeds Mr Cayce 
as manager of the Charlotte Branch 





Freeman 


Robert Freeman has been appointed 
sales representative for Onyx Oil & 
Chemical Co. In his new position, Mr 
Freeman will cover the Metropolitan 
New York-New Jersey area, with 
headquarters at the main office in 
Jersey City. 

Mr Freeman joined Onyx in 1956 as 
a member of the Customer Service 
staff. Prior to that, he was an appli- 
cation chemist in the research labor- 
atories of United Merchants and 
Manufacturers. 


Sidney M Edelstein, president and 
technical director, Dexter Chemical 
Corp, New York, NY, has been 
awarded a diploma by The Textile In- 
stitute, Manchester, England. 
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Clarke 


Appointment of Robert D Clarke 
as its market manager for the textile 
and paper industries is announced by 
Brown Instruments division of Minne- 
apolis-Honeywell Regulator Co. 

Clarke joined the Mobile, Ala, 
office of Honeywell as a sales engi- 
neer in 1951. He had been district 
manager of the automatic control 
firm’s Columbia, SC, office since 1954. 


John-Basil Yannas has joined the 
Dewey and Almy Chemical Div, W R 
Grace & Co, as a chemist in the Or- 
ganic Chemicals Research Laboratory. 





James W Jenkins, a group leader in 
the Analytical Section of Colgate- 
Palmolive’s Corporate Research Dept, 
has been named to direct both the 
Instrumentation Group and the Or- 
ganic Identification Group. 

Arthur P Kent has been appointed 
group leader of the Organic Identifi- 
cation Group to assist Dr Jenkins in 
his expanded duties. 


Union Carbide Chemicals Co, divi- 
sion of Union Carbide Corp, has an- 
nounced the promotion of three men 
and the transfer of five others in the 
industrial chemicals sales group. 

The promotions involve J R Howell, 
Russell W Martin, and Carl D Preston. 

Howell was promoted from assistant 
district mgr, Chicago District, to dis- 
trict mgr, Albany District. 

Martin, previously a technical rep- 
resentative in the Chicago District, is 
the new assistant district mgr of the 
Chicago District. 

Preston, promoted to assistant dis- 
trict mgr, New York District, was 
previously a technical representative 
in the New York District. 

The transfers involve Edward B 
Cass to the Chicago District, Paul G 
Horecka to the New York District, 
Leland S Kendall to the Newark Dis- 
trict, Richard J Spath to the Atlanta 
District, and J William Walter to the 
Chicago District, all as technical rep- 
resentatives. 
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Scott 


Appointment of Earl W Scott as 
coordinator, latex and coatings de- 
velopment, for the Marbon Chemical 
Div, Borg-Warner Corp, has _ been 
announced. Creation of the new co- 
ordinator position results from Mar- 
bon’s expanded research and devel- 
opment program for latex and coating 
resins used by the textile, paper, and 
paint industries. 

Mr Scott will headquarter in the 
recently completed research and 
development facilities, a part of 
Marbon’s’ new _ ten-million-dolla: 
plant located at Washington, W Va. 

Mr Scott brings to the new position 
a background of over fifteen years in 
the polymer and coatings field. He 
was formerly manager of new prod- 
uct development for the _ coating 
department of the chemical division, 
Goodyear Tire & Rubber Company. 





is ee SE ao ‘sty 


Golub 
Samuel J Golub, formerly with 
Fabric Research Laboratories, Inc. 


has joined American Conditioning 
House, Inc as associate laboratory 
director. All fiber identification stud- 
ies, color evaluation and quality 
control, as well as the continuation of 
original research in related fields, 
will be under his direction. 


OBITUARY 


OHN P BESTERCY, 57, secretary- 
treasurer, Enduro Piece Dye 
Works, Inc, died last month in Brook- 
lyn, NY, after a prolonged illness. 
Mr Bestercy, a member of AATCC, 
had been connected with the finishing 
industry for more than 40 years. Prior 
to the formation of Enduro Piece Dye 
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Works, of which he was one of the 
founders in 1938, he was for many 
years with Artistic Piece Dye Works. 

He is survived by his widow, Bea- 
trice, and two sons, John J and James. 


AMES W MONKS, 55, president 

and treasurer of The Poughkeep- 
sie Dyestuff Corp, died March 29 at 
his home in Poughkeepsie, NY. 

A resident of Poughkeepsie for 33 
years, Mr Monks was an active church 
member; a member of AATCC, ACS, 
the Mid-Hudson Industrial Associa- 
tion; and a fellow of the American 
Institute of Chemists. 

He is survived by his widow, Mar- 
garet Alice; three sons, James W Jr, 
Joseph M, and John M; and three 
daughters, Mrs Eleanor Gumbinger, 
Mrs Jane Friedman, and Miss Mar- 
garet Alice Monks. 





nega N YOUNG, 58, a chem- 
ical consultant, died March 1 in 
Paterson, NJ. 

Dr Young was born in Norway 
September 12, 1900. His career in 
this country began at United Piece 
Dye Works, Lodi, NJ, where he 
worked in the early 20s under Andre 
Schoen, the research chemist, mostly 
on trouble shooting. According to R C 
Geering, presently director of research 
at Princeton Knitting Mills, Water- 
town, Conn, who worked with Dr 
Young at Lodi, “Edvard was always 
a sincere and hard-working fellow 
with good imagination”. It was during 
this time that he received a great 
deal of experience with plant condi- 
tions and problems. 

He left UPDW in 1936 and worked 
for one year as a chemist at Sunbury 
Converting Works, Sunbury, Pa. He 
joined Princeton Knitting Mills at 
Watertown in December, 1937. Dr 
Young not only was instrumental in 
installing a chemical laboratory, but 
made many contributions to the 
growth and development of this con- 
cern. 

It was also during his employ at 
Princeton that he became very active 
as a member of the AATCC Com- 
mittee on Flammability of Clothing 
Textiles. His intense interest and 
valuable contributions in creating 
suitable test methods will always be 
gratefully remembered by members of 
the Committee. 

He left Princeton Knitting Mills in 
1955 to go into business for himself 
as a consultant. 

Edvard Young was well versed in 
textiles and also well read. He was 
a regular attendant of AATCC meet- 
ings, and co-authored a paper that 
was awarded a prize at the Victory 
Convention of AATCC in New York. 
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TECHNICAL 
LITERATURE 


AUTOMATIC COLORIMETERI( 
ANALYZER FOR CHEMICAL DE- 
TERMINATIONS — Florida Instru- 
ment Co, Div of Milton Roy Co, 1300 
E Mermaid Lane, Philadelphia 18, Pa 
—Bulletin 858 describes Florida In- 
strument Co’s new Chemalyzer com- 
parator for automatic determinations 
of water hardness, pH, residual chlo- 
rine, phosphate, hydrazine and dis- 
solved iron concentration. Working 
entirely by hydraulic displacement. 
the analyzer has one moving part and 
requires no electric or pneumatic 
power for operation. No special skills 
or chemical knowledge are needed to 
use the instrument since it auto- 
matically measures and mixes precise 
volumes of sample and reagent to 
reveal chemical concentrations, it is 
stated. 

The two-page bulletin describes the 
operation, application and design spec- 
ifications of this instrument. It in- 
cludes a three-part illustration of the 
automatic steps in each analysis. The 
instrument itself was originally intro- 
duced to the public at the 13th An- 
nual ISA _ Instrument - Automation 
Conference and Exhibit at Philadel- 
phia in September, 1958 and for the 
past several months has ‘been given 
extensive field tests. 


“BONDED COLORS” Franklin 
Process Co, Div of Indian Head Mills. 
Inc, Providence, RI—A new color card 
detailing forty “Bonded Colors” of 
the recently developed fiber-reactive 
class. 

Franklin Process Bonded Colors are 
said to be of the type which, when 
applied to yarn, form an actual bond 
with the cellulosic fiber and, for that 
reason, are exceptionally fast to wash- 
ing and light. Their extreme brilli- 
ance, Franklin Process notes, enables 
them in some cases to duplicate the 
vividness of a vat shade at less cost 

Richard B Lusignea, director of 
sales, states that experimentation at 
the Franklin Process Application 
Laboratory Research Center over the 
past several months has developed the 
company’s new Bonded Colors in a 
wide range. While not fast to bleach- 
ing, Franklin Process Bonded Colors 
are described as fast to 20 to 80 hours 
Fade-Ometer and 140° or 160° wash- 
ing, depending upon the specific shade. 
Franklin Process indicates that the 
new colors “may be the answer” for 
manufacturers who encounter fast- 
ness or levelness problems with con- 
ventional yarn-dyed colors. 
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COMPILATION OF ASTM 
STANDARDS ON SOAPS AND 
OTHER DETERGENTS (D-12) — 
ASTM Headquarters, 1916 Race St, 
Philadelphia 3, Pa; $3.50—This 256- 
page volume contains 40 standards, 11 
of which are new, revised, or have 
had their status recently changed. This 
compilation should prove useful to all 
concerned with the manufacture or 
use of cleaning materials. 

Typical of the material covered in 
the volume are specifications for soaps 
(bar, chipped, powdered); alkaline 
detergents, methods of tests for deter- 
gents and soaps, as well as definitions. 
There are seven specifications for 
soaps, nine specifications for alkaline 
detergents and twenty test methods 
besides the definitions.—Paper cover, 
Sx’. 


DOW MURIATIC ACID—Inorganic 
Chemical Sales, The Dow Chemical 
Co, Midland, Mich—A_ one-volume 
basic reference book on muriatic 
(hydrochloric) acid. 

Despite its wide range of applica- 
tions, the basic information about 
muriatic acid had never been avail- 
able in one single handbook in the 
United States. Dow has answered this 
need by publishing this 44-page 
manual. 

Illustrated with drawings, tables 
and graphs, the book covers the his- 
tory of muriatic acid, properties of 
muriatic acid solutions, its principal 
reactions and uses, and Dow’s expe- 
riences and interest in the product. 

There are descriptions of unloading 
and emptying muriatic acid shipping 
containers and handling, storing, sam- 
pling and diluting the chemical. Other 
topics include health hazards, safety 
precautions and first aid measures, 
and the analysis of muriatic acid. 


ETHYLENE AMINES — Organic 
Chemical Intermediates Sales, The 
Dow Chemical Co, Midland, Mich— 
This new, 65-page publication is con- 
sidered by Dow to be the first book 
providing comprehensive coverage of 
ethylene amine chemistry. 

The contents of the book include 
properties, reactions, uses, first aid 
techniques, handling and storage, 
property graphs and a bibliography 
covering patent and use sources. 

Ethylene amines and their reaction 
products find many applications in the 
textile industry as detergents, surface- 
active agents, chelating agents and 
finishing agents. 


1959 FIBER FACTS—Public Rela- 
tions Dept, American Viscose Corp, 
1617 Pennsylvania Blvd, Philadelphia 
3, Pa—This new, pocket-size Avisco 
publication contains current fiber data 
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and textile information. It includes a 
glossary of textile terms, fiber prop- 
erties tabled for comparison, informa- 
tion on American Viscose personnel 
and products, denier conversion 
tables, and a textile bibliography. 


HELECON LUMINESCENT PIG- 
MENT COLOR SELECTOR—United 
States Radium Corp, Morristown, NJ 
—A four-page folder describing use 
of fluorescent and phosphorescent pig- 
ments in such fields as textiles, plas- 
tics, rubber, printing, paper, and 
paints. 

Fluorescent pigments, according to 
the company, are visible only while 
exposed to “black” light in the dark. 
Emission disappears almost as soon 
as the “black” light is removed. Phos- 
phorescent pigments are synthetic in- 
organic chemicals which have the 
property of glowing in the dark after 
previous exposure to daylight, ordi- 
nary room lighting or certain other 
forms of radiant energy. 

The brochure lists some 15 different 
fluorescent pigments for a variety of 
applications in a wide spread of color 
ranges and brightness levels. Each 
formulation is accompanied by a brief 
section of additional technical data 
comprising laboratory and field test 
information. Known and potential ap- 
plications appear with each listing. 

Seven phosphorescent pigments 
with varying colors are listed in the 
brochure. Additional technical data 
is included, together with a detailed 
listing of known and potential appli- 
cations in a diversity of fields. 


ISOPROPYL CHLOROFORMATE, 
GLYCOL BIS CHLOROFORMATE, 
DIGLYCOL BIS CHLOROFORMATE 
AND BUTADIENE MONOXIDE— 
Columbia-Southern Chemical Corp, 
One Gateway Ctr, Pittsburgh 22, Pa— 
Technical information bulletins on 
these four new products. 

The chloroformates react with alco- 
hol, glycols, amines and diamines to 
produce organic carbonates, polycar- 
bonates, carbamates or polycarba- 
mates (polyurethanes). Butadiene 
monoxide contains an active oxirane 
ring and a double bond. 

These four new products are avail- 
able in limited quantities only and 
are of special interest to the textile, 
plastics, and pharmaceutical fields. 


LABORATORIUMSTECHNIK 
—Deutsche Gesellschaft fiir chem- 
isches Apparatewesen, Rheingau- 
Allee 25, Frankfurt (Main), Germany; 
DM 32.80—Volume 31 of the Dechema 
Monographs contains 25 papers on 
themes which were discussed at lec- 
tures delivered at the European Con- 
gress of Chemical Engineering 1958 
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and at the ACHEMA Congress 1958. 
In some cases the published text rep- 
resents an amplified version of the 
original lecture owing to the inclusion 
of numerous illustrations and dia- 
grams relating to interesting new de- 
velopments in the various fields of 
laboratory techniques, such as bal- 
ances, pH measurement and titration, 
polarography, electrophoresis and 
chromatography, high-vacuum distil- 
lation, photometry and viscometry, 
centrifugation, ete.—297 pages. 


MONSANTO SODIUM  PHOS- 
PHATE PRODUCTS — Inorganic 
Chemicals Div, Monsanto Chemical 
Co, 800 North Linbergh Blvd, St Louis 
66, Mo—This revised comprehensive 
technical bulletin and use reference 
guide, in addition to offering descrip- 
tions of the physical and chemical 
properties of the various sodium phos- 
phates, describes many applications. 
Helpful information is included on the 
use of phosphates in soap and deter- 
gent manufacture for both household 
and industrial products as well as in 
textile processing, the food industry, 
water treatment and mineral supple- 
ments for livestock. Sodium phos- 
phates as deflocculating and buffering 
agents are also covered. 


SI-RO-SET PROCESS—The Wool 
Bureau, Inc, 360 Lexington Ave, New 
York 17, NY—Complete printed in- 
structions on the use of the Australian 
Si-Ro-Set process for putting perma- 
nent creases and pleats in all-wool 
slacks and skirts are included. 

The Bureau’s Department of Sci- 
ence and Technology has been as- 
signed by the Australian government 
to disseminate technical information 
on the process in this country on a no- 
cost, royalty-free basis. 

The 12-page booklet, pubiished as 
one of the Wool Bureau’s “Wool Sci- 
ence and Technology Reports,” pro- 
vides illustrated pictures of equip- 
ment designed specially for the proc- 
ess. 

According to the booklet, pleated 
skirts that have been treated will not 
have to be repleated after dryclean- 
ing, and trousers may not have to be 
pressed. 


SURFACE - ACTIVE AGENTS — 
Onyx Oil & Chemical Co, Jersey City 
2, NJ—In this 24-page catalogue, each 
product is described by trade name, 
active ingredient, percent activity, 
physical state, general use, specific 
applications, and properties. 

The products are divided into three 
general classes: anionic, cationic and 
nonionic. There is a two-page section 
explaining the chemistry of each of 
these groups. 
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Knitting Arts Exhibition 
(concluded from page 44) 


SCOTT TESTERS, INC 
Collins & Westmoreland Sts 
Philadelphia 34, Pa 
Booths 297-298 

On display: IP-4 Serigraph equipped 
with holding fixtures for testing knit- 
ted fabrics for hysteresis and recov- 
ery, as well as elongation and ultimate 
tensile strength. Also, yarn reel, yarn 
evenness controller, and yarn skein 
reel. The new CRE tester with ex- 
tended ball burst attachment for 
tests of high-elongation contructions 
will also be shown. 


SELLERS DYEING CO 
Saxapahaw, NC 
Booths 104, 105 


SONOCO PRODUCTS CO 
Hartsville, SC 
Booths 507-508 
On display: tubes, cones, cores, 
fiber and plastic spools and bobbins. 
In attendance: C W White, J A 
Durkin, C L Burnham, O F Fayne, 
W J Durkin, J W Hillsgrove, W S 
Hawkins, W E Goodhue, H M Adams, 
W K Lewis Jr, J A Reagan Jr. 


MORRIS SPEIZMAN CO INC 
508 West 5th St 
Charlotte 1, NC 
Booths 171-176 

On display: “Southern” dye ma- 
chines, hose knitters, pattern drums, 
yarn binders and cutters. 

In attendance: Morris Speizman, 
Ted Valenstein, M P DeLeo, A C 
Gregg, Larry Speizman, John H 
Barnes, S J Haddad. 


STANDARD - COOSA - THATCHER 
CO 
Chattanooga 1, 
Booths 317-320 

On display: Mercerized yarns, in- 
dustrial sewing threads, and various 
knitted items made of mercerized 
yarns. 


Tenn 


TUBULAR TEXTILE 
CORP 
33-61 54th St 
Woodside 77, NY 
Booths 165-169 

On display: Tube-Tex electronic 
framer and steamer; Tube-Tex Ree- 
lax-Jet dryer; illustrations of other 
Tube-Tex equipment for wet proc- 
essing, drying and steam finishing of 
circular knit fabrics; a wide variety 
of fabrics processed on Tube-Tex ma- 
chines; previews of various types of 
machines that are in the development 
stage; and fabric samples to illustrate 
the effect of these new machines on 
the processing of circular knit fabrics. 

In attendance: Eugene Cohn, Don 
Foreman, Lee Rothenberg Jr, John 
Sasson, Gene LoBell, Frank Alls- 
house, Edward Goodman, Matthew 
Barbiasz, Eugene Weeden. 


MACHINERY 


TURBO MACHINE CO 
Lansdale, Pa 
Booths 90-93 

On display: The 
Boarder will be shown for the first 
time. The unit is a complete hosiery 
dyeing and finishing machine that 
combines four operations—preboard- 
ing, dyeing, postboarding, and drying 
—in one processing cycle. It is said to 
accommodate 60 boards per cycle and 
to have a production of approximately 
140 dozen per eight-hour shift, with 
one operator. 

In attendance: W K Wyatt, E J Ber- 
ger, vice presidents; Albert Bagian, 
Edward G Hughes, DeHaven Butter- 
worth Jr, J L Lohrke Jr, Peter Coker, 
John Brownell, William Koehlert, 
John Stafford, Howard West, Grant 


Brewin. 


new Turbo Dye 


UNION CARBIDE CORP 

100 East 42nd St 

New York 17, NY 

Booths 280-281 
On display: 

cluding the 


fabrics, in- 
two-height and 


Knit pile 
new 


novelty piles; circular and Raschel 
knit underwear of cotton-Dynel 
blends and 100% Dynel; experimental 
work achieved with Dynel. 

In attendance: A L Snyder, J S 
McGilly, W T Burgin, C A Strodle, 
H S Porter, T P Mulligan. 


UNITED STATES RUBBER CO 
Textile Division 
1230 Sixth Ave 
New York 20, NY 
Booths 315-316, 321-322 

On display: Lastex and Laton elas- 
tic yarns; Lactron and Revere rubber 
threads; Uspun natural and synthetic 
knitting yarns. 


VENANGO ENGINEERING CO 
8311 Torresdale Ave 
Philadelphia 36, Pa 

Booth 484 

On display: Redesigned 100-lb ca- 
pacity Venango Rotary Dyeing Ma- 
chine Model 100 RD 59. 

In attendance: Wm Stegers, presi- 
dent; C H McCandless, vp & sales 
mgr: Hugh Williams, Canadian rep; 
John Macon and Mac_ Burleson, 
Southern reps; Kenneth Weaver, ex- 
port rep. 


WESTINGHOUSE ELECTRIC CORP 
3 Gateway Ctr 
Pittsburgh 30, Pa 
Booths 76-77 

On display: Type AVR rectifier 
drive, a compact adjustable speed sys- 
tem for driving a range of d-c motors 
a-c power source; DynAC 
designed for the textile 
industry for the electrical breaking 
of a-c motors; Mot-O-Trol, which 
employs electronic precision to oper- 
ate and control d-c motors from a-c 
Life-Line “A” motors (a-c 


from an 
controllers, 


power; 
motors). 

In attendance: P F Holstein, mgr, 
gen ind sales; F T Benner, gen ind 
sales: S E Morgan, mgr packaged 
drive sales: D B Cullis, motor sales; 
John Cross, ind sales. 


E MKAY cuemicats FoR your 


TEXTILE PROCESSING 


EMKAY MANUFACTURES: 


® Emkabase 
® Emkacide 
© Emkafol 


© Emkagen 


® Emkalane 


© Emkalite 


bad Emkalon 


® Emkalube 


~Mmkap. 1 


® Emkasize 


DYEING D 


w TE 
NEM WRITE FOR Y 


®tmkawate ® Pt atl 
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® Rexosolve ® Rexowax 


® Rexoslip ® Rexowet 


® Rexoscour 


EMKAY CHEMICAL COMPANY 


319-25 Second St., Elizabeth, N. J. Elizabeth 2-7053 - 7695 
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